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LONG-TERM FEEDING STUDIES IN RATS AND DOGS WITH 
DICHLORODIFLUOROMETHANE (FREOle. 12 FOOD FREEZANT)  

Medical Research  Project No. 1388 

Haskell Laboratory Re ort N . 24-74 

Dichlorodifluoromethane (FreorP 12 Food Freezant)* has been 
regulated under CFR 121.1209 since 1967 as an approved direct-contact 
freezing agent for foods. 

The present long-term feeding studies were carried out to obtain 
additional toxicity data on FreonP 12 in order to support its expanded use 
as a food freezant agent in certain countries other than the United States 
and in order to generate long-term toxicity data, presently absent, on a 
member of the fluorocarbon class of compounds. 

The oral administration of Freon 12 to rats was initiated on 
March 30, 1971, and the feeding study with dogs on August 11, 1971. 

TEST MATERIALS  

The test materials for both the rat and dog long-term feeding 
studies were supplied by the Freon Products Laboratory, Organic Chemicals 
Department. 

The Freori 12 samples that were employed in the rat study were 
submitted as corn oil solutions; the solution used for the lower test level 
was 0.20!. (w/v) and was assigned Haskell number 6966, while that for the 
higher test level was 2.07 (w/v) and was assigned Haskell Number 6967. Both 
solutions were submitted at a temperature of about 5 ° C and were maintained 
at this temperature by being stored in the refrigerator. The solutions were 
prepared fresh each week and stored in glass bottles, one fresh bottle for 
each day's administration to the animal. Whatever remained in the bottle 
at the end of each day's use was returned to the FreorP Products Laboratory 
for FreolP 12 analysis. The analyses of the returned fluorocarbon/corn oil 
solutions indicated that the FreonP 12 solutions were stable and that the 
value assigned to each corn oil solution of FreorP 12 was indeed valid for 
calculating the amount of Freot.4 12 given each animal by intragastric 
intubation. 

* Throughout the report, this will be referred to as FreonP 12. 
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LONG-TERM FEEDING STUDIES IN RATS AND DOGS WITH 
DICHLORODIFLUOROMETHANE (FREON° 12 FOOD FREEZANT 

Medical Research Project N . 1388 

Haskell Laboratorx_Leyort No, 24-74 

SUMMARY 

FreonP 12 has been orally administered to male and 
female rats at approximate dose levels of 150 and 15 mg/kg/day 
(which would correspond to dietary levels of approximately 
3,000 and 300 ppm, respectively) for two years, starting 
with the offspring of rats that had been given the same cora-
pound at the same dose levels for three months. Except for 
a slight decreased rate of weight gain in those rats that 
received the higher dose level of FreonP 12, there was no 
clinical, biochemical, urine analytical, hematological, or 
histopathologic evidence of toxicity; at the lower dose level, 
all of the aforementioned parameters were within normal 
limits of those established by the controls. Carcinogenic, 
mutagenic (dominant lethal) and three-generation reproduction 
studies have all been carried out without any adverse findings 
attributable to the oral administration of FreorP 12. 

Male and female beagle dogs have been fed as much 
as 3,000 ppm FreonP 12 in their diets for two years without 
any nutritional, hematological, urine analytical, biochemical, 
or histopathologic evidence of toxicity. 
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The FreorP5  12 was administered to the dogs in the form of 
GainesburgereN. The test Gainsburgerse were frozen by immersing them 
for five minutes in FreorP 12, allowing them to equilibrate in air for 
90 seconds, packaging them in polyethylene bags, and then maintaining 
them in a freezer at -23 ° C until needed. An analysis of the Freod°)  12 
content of the test Gainesburgerseat various time intervals after their 
removal from the freezer to room temperature indicated that after a 30- 
minute time interval they contained 3,000 ppm and after a three-hour time 
interval, 300 ppm. These were the values used to calculate the amount of 
FreolP 12 received by the dogs on the high and low test levels, respectively, 
for the dogs usually consumed the food given them within a few minutes. 
Since each Gainesburger® weighed 85 grams, it contained at the time of its 
consumption approximately 250 mg and 25 mg FreorP 12. Haskell number 7148 
was assigned to these test Gainesburgerse. 

The Gainesburgerse that were used for the control dogs in the 
feeding study were frozen conventionally by placing them in a freezer at 
-23° C and maintaining them there until one-half hour before being needed. 

A. RATS  

PROCEDURE 

Ninety-six female and 48 male weanling albino rats (Charles River - 
CD strain) were housed in pairs, sexes separate, in suspended stainless steel 
ulre cages. They were given water and fed ground Purina Laboratory Chow 
(GPLC) containing 17. added corn oil (CO) ad libitum during a pretest period 
of 19 days. During this time, the animals were observed with respect to 
food acceptance, eating habits, and general well-being. At the end of this 
period, 84 females and 44 males were selected from this group and divided 
into four equal average weight groups and treated as follows: 

Number of Rats 
Male Female 

I 	- Control 11 21 

II 	- Control 11 21 

III - Low Level Freol-4,12 11 21 

IV 	- High Level FreorP 12 11 21 

These animals constituted the F
o generation. 

Because of its low boiling point and high volatility, it was not 
feasible to mix FreorP 12 into the diet, as is customary in most feeding 
studies, to obtain a constant and stable dietary level. It was necessary 
to introduce the fluorocarbon into the test animals' stamachs by intragastric 
intubation with the corn oil solutions of the FreorP 12; control animals were 
intubated with corn oil whenever the test animals received their corn oil 
solutions of Freoe/ 12. The intragastric intubation of the control and test 
rats proceeded according to the following schedule: 

6 Gainesburgere5  is the trade name for the complete dog food manufactured 
by the General Foods Corporation, White Plains, New York. 
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Amount of Corn Oil or Corn Oil Solutions 
of Freor0  12 Given Control  and Test Rats 

Weeks on Test Males Females 

0- 3 2.0 1.5 
3- 6 2.5 1.7 
6- 9 3.0 1.9 
9-12 3.5 2.1 
12-15 4.0 2.3 

The high test level of FreonP 12 was attained by using a 279  (d/v) 
corn oil solution of FreorP 12 (H-6967), the low test level by using a 0.27. 
(w/v) solution of FreorP 12 (H-6966), for the intubation; the controls 
received corn oil alone in an amount equivalent to that received by the 
test animals. All control and test animals received the same volume of 
oil, irrespective of their body weights. 

During the first six weeks of the study, the animals were intubated 
seven days a week; after this time, they were intubated five days a week. 

The diet received by the animals, both control and test, was an 
enriched one composed of GPLC, casein§, and a vitamin mix7. This enriched 
diet was designed to compensate nutritionally for the lower diet intake that 
was expected to occur as a result of the rates receiving a large percentage 
of itS total caloric intake in the form of the oil used in the intubation 
procedure. The diet for the younger rats consisted of 157. casein, 0.27, 
vitamin mix, and 84.87. GPLC; as the amount of oil used in the intubation 
procedure increased, the amounts of casein and vitamin mix were simultane-
ously incrementally increased to a maximum of 257. casein and 0.57. vitamin 
mix (attained during the Fa  phase of the study when male and female rats 
received 5 ml and 3 ml corn oil, respectively). 

When the animals of this Fo  generation had been given their 
respective treatments for approximately three months, a reproduction study 
was initiated wherein one male was placed in a cage with two females 
(wherever possible) of the same group. The males were rotated within 
the group after five days so that over a 15-day period the females were 
exposed to three different males from the same experimental group. At 
the end of this time, the males were removed from the females. Intra-
gastric intubation of the males continued without interruption during 
the mating procedure. Intubation of the pregnant females was stopped 
after the 18th or 19th day of gestation, but was resumed on the fifth 
day of lactation. 

The offspring from this mating schedule constituted the F LA  
generation; these animals were the ones assigned to the long-term toxicity 
study. They were maintained in the same grouping as their respective Fo  
parents and were dosed seven days/week for the first six weeks and then 
five days/week for the remainder of the long-term study. 

§ High Protein Casein # 160030, General Biochemicals, Chagrin Falls, Ohio. 

t Vitamin Fortification Mix # 40060, General Biochemicals, Chagrin Falls, 
Ohio. 
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The Fo animals were bred a second time to initiate the Fi B  litter 
in modified dominant lethal test; however, the pregnant females were sacri-
ficed in mid-term. The uterus of each was evaluated for viable fetuses, 
early and late resorptions; the ovaries were examined for corpora lutea. 

The FlA animals were divided into four groups, which consisted of 
50 males and 50 females per group and which were derived from approximately 
12 different litters per group. The four groups were identical to those of 
the F0  generation and were identified as follows: 

No. of Rats 
GlIcTLy Male Female 	Identification ..._ 
I 50 50 Control 

II 50 50 Control 

III 50 50 Low Level Freolg 12 

IV 50 50 High Level FreorP 12 

These animals of the FlA generation were intubated with incremental 
quantities of corn oil or corn oil solutions of FreorP 12; initially when the 
animals were under 100 grams in weight, the males and females were given 
2.0 ml and 1.5 ml corn oil/corn oil solutions, respectively. These incre-
ments were made every three weeks, 0.5 ml for the males, and 0.2 ma for the 
females until maxima of 5 ml and 3 ml were reached for the males and females, 
respectively, which amounts were maintained for the remainder of the study. 

Diets were prepared fresh each week and stored in the refrigerator 
until used. The corn oil solutions of FreolP 12, as well as the corn oil 
alone, were kept under refrigeration; they were administered to the animals 
at the refrigerated temperature, ca. 5 ° C. 

All animals were weighed once a week during the first six months, 
twice a month during the second six-month period, and then once a month 
during the second year. 

Food consumption data were obtained on a group and sex basis at 
each weighing period. 

During the test, the animals were examined regularly for any 
abnormal behavior and any clinical manifestations of toxicity. 

Hematological examinations were conducted on peripheral blood from 
ten male and ten female rats, randomly selected from the control and test 
groups, after one, three, six, nine, twelve, eighteen, and twenty-four months. 
This evaluation included a total red and white blood cell count, hemoglobin 
concentration, hematocrit, and differential white blood cell count. 

Urine analyses were conducted on specimens from the animals that 
were used for the hematological examinations. Forty-eight hours prior to 
the hematological examination, the rats were placed in metabolism cages; the 
second 24-hour urine collection was used for the analyses. These included a 
measure of the 24-hour volume, solute concentration (milliosmoles/liter) and 
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creatinine, and a semi-quantitative measurement of sugar, protein, and 
urobilinogen. The pH, color and appearance, and presence of occult blood 
and bilirubin were also observed. The sediments from two pools of urine 
from each group, prepared by combining the urine from five rats, were 
examined microscopically; any specimen with a positive test for blood 
was excluded from the pool and examined separately. The urine fluoride 
concentration in these specimens was measured and calculated as 4g F/ml, 
4g F excreted/24 hours, and 4g F/mg creatinine. 

Blood was taken from the tails of another ten male and ten female 
rats in each group after one, three, six, nine, twelve, eighteen, and twenty-
four months to measure alkaline phosphatase and glutamic-pyruvic transaminase 
activities and total bilirubin concentration. 

A record was kept of animals that died or were sacrificed in 
extremis during the two-year period; their tissues were preserved, whenever 
possible, for histopathologic evaluation. 

After one year of continuous oral administration of FreonP 12, six 
male and six female rats from each group were sacrificed, by over-exposure 
to chloroform, for gross and microscopic pathologic evaluation. After two 
years, all surviving animals were similarly sacrificed. Organ weights 
measured included those for brain, heart, lungs, liver, spleen, kidney, 
testis, stomach, adrenal, and pituitary. Tissues and organs preserved in 
formalin and stained with hematoxylin-eosin included, in addition to those 
mentioned above, the following: mammary gland, exorbital lacrimal gland, 
thymus, lymph nodes, bone marrow, sternal bone, trachea, aorta, salivary 
glands, duodenum, cecum, colon, pancreas, esophagus, epididymis, prostate, 
urinary bladder, parathyroid, thyroid, spinal cord, sciatic nerve, skeletal 
muscle, eye, and skin. All masses were taken for histopathologic evaluation. 

At the time of the one- and two-year sacrifices, one femur was 
taken from each of the six or ten rats in each group, respectively, and 
analyzed for fluoride content. 

Tissues were collected from the six rats in each group that were 
sacrificed after one year for Freon 12 content. Those tissues analyzed 
individually included kidney, liver, hind thigh muscle, visceral fat, and blood; 
samples of adrenals, bone marrow, heart, and brain were pooled from six, six, 
three, and two rats, respectively. At the time of the two-year sacrifice, 
samples of blood, fat, kidney, liver, and muscle were taken fram ten rats 
in each group and analyzed individually; the brains and hearts of two rats 
and the adrenals and bone marrow of four or five rats from groups of twenty 
were pooled to obtain eight to ten and three to four samples of these 
tissues from each group. The samples were frozen immediately and kept 
on dry ice until analyzed. 

When the animals of the F lA  litter, i.e., those on the long-term 
study had been on test for approximately 90 days, they were bred within 
groups to produce the F2A litter in much the same way as tne F0 animals were 
bred to produce the F lA  litter. The F2A animals were bred after approximately 
90 days to produce the F3A  litter. This latter group of animals was sacri-
ficed four weeks after weaning for a histopathologic evaluation; these animals 
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did not receive FreorP 12 during this post weaning period. The F2A animals 
were again bred to initiate the F3 B  litter, but they were sacrificed in mid-
term and examined as had been the Fig litter, The intragastric intubation 
schedule of the animals in this aspect of the reproduction and modified 
dominant lethal test followed that observed with the F o  and FlA  generations. 

RESULTS 

1. Weight Gain 

Growth curves for the control and test groups of rats are plotted 
in Figure 1. Average weekly, bi-weekly, and monthly body weights are pre-
sented in TablesI and II; average quarterly body weight gains are summarized 
in Table IX. Individual body weights are presented in Appendix I. 

In evaluating the effect of the various levels of treatment upon 
the rate of weight gain, it is important to concentrate primarily on the 
performance of the animals during the first 12-15 months. During this period, 
none of the factors usually associated with ageing have had an opportunity to 
exert complicating effects upon the rate of weight gain. The spontaneous 
incidence of mammary masses, pituitary tumors, and nephritis - all of which 
are reflected in an altered rate of weight gain - is . low, thus permitting a 
more lucid interpretation of body weight curves. 

The oral administration of the higher level of FreorP 12 caused a 
slightly inferior rate of body weight gain in males and females throughout 
the study; the lower level of FreorP 12 administration had no effect upon 
body weight gain. 

2. Food Consumption 

A summary of the average daily food consumption data, computed as 
grams ingested per rat for each group during each designated period, is pre-
sented in Tables III and IV; quarterly food consumption data are summarized 
in Table IX. 

There were no meaningful differences among the food consumption 
data of the control and test groups of animals. 

3. Food Efficiency 

Food efficiency data, calculated as gram weight gain per gram of 
food consumed, are presented in Tables V and VI; quarterly food efficiency 
data are summarized in Table IX. 

There appeared to be no meaningful differences between control and 
test male rats with respect to the efficiency whereby the animals used their 
food for weight gain. Females receiving the higher level of FreorP 12 showed 
food efficiency values that were slightly lower than those of the controls or 
lower test group. 

4, Dose 

The average daily ingestion of FreorP 12'during each week was 
calculated in milligrams per kilogram of body weight; these data are pre-
sented in Tables VII and VIII. 
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The doses received by the two test groups of males ranged from 27 
to 11 mg/kg/day and 273 to 130 mg/kg/day for the low and high test groups, 
respectively; those for the females ranged from 25 to 11 mg/kg/day and 242 
to 128 mg/kg/day for the low and high test groups, respectively. These dose 
levels would, at the one-year period, correspond to a dietary concentration 
of FreorP 12 of approximately 300 and 3,000 ppm, respectively. 

5. Clinical Observations  

There were no clinical signs of toxicity that could be attributed 
to the oral administration of FreolP 12. The incidence of such clinical 
signs as chromodacryorrhea, malformed and/or rapidly growing incisor teeth, 
corneal opacity, tilting and circling movements, palpable masses, pilo-
erection, cutaneous eczematous lesions, wart-like growths, cysts, or 
abscesses, stained perineal area, and mild alopecia was evenly distributed 
among the control and test groups. 

The introduction of the corn oil solutions of FreorP 12 into the 
stomachs of the rats did not appear to produce any signs of discomfort or 
abnormal behavior. 

6. Mortality 

Summaries of the mortality data and of the mean age of the dontrol 
and test animals, at death or sacrifice, are presented in Tables X and XI. 

There were no important differences among mortality rates for 
control and test rats; no dose-mortality rate relationship was demonstrated. 
The deaths that were observed or the intentional sacrifices in extremis were 
coincidental and not attributable to the FreorP 12; a few deaths resulted 
from the animals having been misdosed into the lungs. 

There were no differences between control and test groups with 
respect to the mean age at which the animals died or were sacrificed. 

7. Hematology 

The results of the hematological measurements made during the 
feeding study are presented in Tables XII and XIII; the figures represent 
average values obtained at the various time intervals. 

Hematological changes that normally occur with time were observed 
in all groups of animals. However, the values observed for the groups 
administered FreolP 12 were not different from those of either control group. 

8. Urinalysis 

The results of the periodic urine analyses made during the feeding 
study are presented in Tables XIV and XV; these figures represent average 
values obtained at the various time intervals. Individual urinary fluoride 
analyses are presented in Appendix II. 

No abnormalities were found in the urine of rats that were 
administered FreorP 12 that could be attributed to the test compound. 

p.18 



. 	p. 19 

- 8- 

Metabolism of FreorP 12 in amounts sufficient to result in an increased 
excretion of fluoride in the urine of the treated rats did not occur. 
Considerable variation in fluoride excretion was observed, however, both 
within and among all groups, control and test, throughout the test period. 

9. Biochemistry 

The results of the periodic liver function tests are presented in 
Table XVI; the figures represent average values obtained at the various time 
intervals. 

No increase in either enzyme activity or bilirubin concentration 
occurred as a result of the treatment with Freorg)  12. 

10. Bone Fluoride 

The results of the bone fluoride measurements after one- and two-
years' oral administration of FreorP 12 are presented in Table XVII; the 
figures represent average values obtained at the two necropsies. 

The average fluoride content of the bone of both males and females 
administered the higher dose of FreorP 12 was somewhat greater than the 
other test or control groups at one year, but not at two years. The fluoride 
content of the bone increased with age in both sexes and was greater in the 
males than in the females at the end of two years. The variation in bone 
fluoride among the rats in all groups was large at the two-year examination 
and no difference was found between control and test groups that could be 
attributed to the accumulation of fluoride as a result of metabolic break-
down. 

11. Tissue FreorP  12 

The results of the Freorg'' 12 analyses (gas chromatography), 
conducted on the various tissues of rats that received one and two years' 
oral administration of Freori5  12, are summarized in Table XVIII; the 
figures represent averages. 

Small amounts of FreorP 12 were found in the liver and fat of the 
males and in the fat of the females at the one-year sacrifice. It was found 
in the liver of the males and in the fat of both sexes at the two-year sacri-
fice. The Freon't 12 present in fatty tissue did not increase during the 
second year of the test. Peaks with the same retention time as FreorA 12 
were found in the chromatograms of the adrenals and the bone marrow of both 
control and treated rats. Since the equivalent concentration of FreorP 12 for 
control and test groups was similar and the analyses were made on a small number 
of pooled samples of these tissues, the measured amount was considered to be 
due principally to a biological interfering material rather than to 
FreorP 12. Trace amounts of Freoe 12, however, may remain in the adrenals 
and bone marrow as well as in the fat of rats administered the compound for 
two years. 
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12. Pathology 

A summary of the average organ weights and organ weight/body 
weight ratios of the groups of animals sacrificed after one and two years' 
oral administration of FreonP 12 is presented in Tables XIX - XXII; 
individual organ weight data are presented in Appendix III. 

There were no meaningful differences among the control and test 
groups with respect to the various organs measured at the one-•and two-
year periods. 

A summary of the histopathologic changes seen in those animals 
of the two control and two test groups that were sacrificed after one year, 
as well as those that died or were sacrificed in extremis up to 16 months 
is presented in Tables XXIII - XXIX. In these tables, the group numbers 
represent the computer groupings, i.e., one and three being control males, 
two and four being control females, five and seven being low and high level 
male test groups, respectively, and six and eight being low and high level 
female test groups, respectively. 

The code used in these tables was as follows: 0 = no abnormalities 
detected; X = no tissue available on slide or tumor present; + = slight 
degree of lesion present; ++ = moderate degree of lesion ?resent; and +++ = 
marked degree of lesion present. 

A summary of the histopathologic changes seen in those animals of 
the two control groups and in those receiving the higher dose level of 
Freoni 12, that died or were sacrificed in extremis after 16 months as well 
as those that were sacrificed at the end of the test, is presented in 
Tables XXX - XXXV. 

No compound-related changes were detected in the tissues examined. 
The lesions found were considered to be naturally occurring and/or related 
to the accidental deposition of corn oil into the lung or pleural cavity, 
and/or due to traumatic injury to the stomach or esophagus with the intuba-
tion cannula. 

A complete summary of the kinds and numbers of tumors found in 
the two control groups and in the test group receiving the higher dose 
level of FreorP 12 during the entire study is presented in Table XXXVI. 

The oral administration of FreonP 12 to rats over a two-year 
period was not carcinogenic. 

13. Reproduction Study 

The results of the reproductive phase of the long-term feeding 
study are summarized in Table XXXVII. In the table, the following indices 
of reproduction and lactation were calculated and recorded: fertility 
index (percentage of matings resulting in pregnancy); gestation index 
(percentage of pregnancies resulting in birth of live litter); viability 
index (percentage of rats born that survived four days); and lactation 
index (percentage of rats alive at four days that survived to be weaned 
at 21 days). 
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The oral administration of FreorP 12 to rats did not interfere 
with their reproductive capabilities as measured by the various indices 
and weanling weights. 

A summary of the average body weights of the F3A animals during 
their four weeks' post-weaning is presented in Table XXXVIII. 

There was no difference among the control and test groups with 
respect to body weight gain during this post-weaning period. 

A summary of the histopathologic evaluation conducted on the F 3A  
animals four weeks post-weaning, during which time they received GPLC 
1% CO ad libitum and no FreorP 12, is presented in Tables XXX1X - XLII1. 

The changes found were considered to be due to naturally-occurring 
disease and not related to the FreorP 12 that the mothers of these rats 
received. 

14. Dominant Lethal  Test 

A summary of the results obtained with the modified dominant 
lethal test conducted on the F3B generation is presented in Table XLIV. 
(The results from the test conducted on the FIB generation are not reported 
because of the poor experimental technique employed which resulted in data 
that could not be interpreted.) In the table, the mutation rate index is 
defined as follows: if the number of live fetuses in relation to implanta-
tion sites is equal in test and control groups, the mutation rate is zero; 
if the number of resorption sites increases, the induced lethality increases 
from 0 to 100 percent; if the deviation from zero does not exceed 25 percent 
in the positive direction, the mutation rate of the control and test groups 
is considered comparable; values with minus (-) signs indicate that the 
number of living fetuses in that group was greater than that of the control, 
and the test material had no mutagenic effect. 

The oral administration of FreorP 12 to parent male and female 
rats had no effect on fertility or the outcome of pregnancy, as measured 
by the number of corpora lutea, implantation sites, resorption sites, and 
number of live fetuses per litter. 

The data and the calculation of the dominant lethal mutation 
indices for the test groups compare favorably with those for the two control 
groups and do not indicate daminant lethality at either of the two levels of 
FreorP 12. 

B. DOGS  

PROCEDURE 

The beagle, one to two years of age, was the dog strain used in 
this study. Four males and four females were allocated to each of three 
groups. The dogs in one group, serving as a control, were given three to 
four Gainesburgerse each day, seven days a week, as their total diet. The 
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amount was adjusted for each dog so that voluntary total consumption was 
commensurate with maintenance of body weight, these had been kept frozen, 
but approximately 20-30 minutes after removal from the freezer were given 
to the dogs. The dogs in the other two groups, constituting a low and high 
level of dietary FreorP 12 were similarly given three to four test Gaines-
burgers® each day seven days a week. These Gainesburgers® had been frozen 
by immersion in FreorP 12 and kept in the freezer until one-half hour and 
three hours before being offered to the two test groups of dogs, the high 
level of feeding (3,000 ppm) and low level of feeding (300 ppm), respec-
tively. The control and test Gainesburgers® were given to the dogs at 
approximately 2 PM every day and were consumed within a few minutes. The 
groups of dogs were, therefore, assigned to receive the following diets: 

Group 	 Diet 

I (Control) 	Gainesburgers® 

II 	 Gainesburgers® frozen 
in FreotP 12 (300 ppm) 

III 	Gainesburgers® frozen 
in FreorP 12 (3,000 ppm) 

Water was available to the dogs at all times. The animals were 
weighed once each week; the approximate daily dose of Freon- 5- 12, in m /kg, 
was calculated from body weights and the weights of the Gainesburgers con-
sumed by the dogs. 

The animals were examined daily for any abnormal behavior and any 
clinical signs of toxicity. 

Hematological, biochemical (blood) and urinary examinations were 
conducted on each dog three times before the start of the feeding study and 
after one and three months after the FreorP 12 was fed to the dogs and then 
every third month thereafter. The initial and periodic examinations of the 
blood and urine consisted of the following: 

Hematology: Erythrocyte and leucocyte counts, hemoglobin 
concentration, hematocrit, and differential leucocyte count. 

Biochemistry: Glucose, urea nitrogen, cholesterol, 
creatinine, alkaline phosphatase, glutamic-pyruvic 
transaminase, total protein, and albumin-globulin 
ratio. 

Urinalysis: Observation of color, appearance, and pH; a 
measure of the 24-hour urine volume, osmolality, and 
creatinine; a semi-quantitative test for sugar, protein, 
and urobilinogen, a test for blood, acetone, and bilirubin; 
a microscopic examination of the sediment, fluorine as 4g/m1, 
4g/24 hours, and 4g/mg creatinine. 

After approximately one year of continuous feeding, one male and 
one female dog from both the control group and higher level Freon 12 test 
group were sacrificed for gross and histopathologic evaluation and sub-
mitted for analytical appraisal. Blood, adrenals, bone marrow, brain, 



- 12 - 

visceral fat, heart, kidney, liver, and skeletal muscle from the hind thigh 
were collected for FreorP 12 analyses on each tissue. A portion of one 
femur was collected for bone fluoride measurements. 

Because aerosol fluorocarbons have been reported to be retained 
longer in the adrenals than in other tissues following an inhalation 
exposure*, adrenal function was investigated in the dogs at the end of the 
two-year feeding period. Three 24-hour urine collections were made on 
alternate days and analyzed for total I7-ketosteroids. 

All dogs surviving the two years' feeding were sacrificed by 
electrocution and submitted to gross and histopathologic examina- 
tion. The same tissues as after one year's feeding were collected for the 
same chemical analyses; the procedure for storing, preparing and analyzing 
the tissues was the same as that described for the rats. Organ weights 
were obtained for the following: brain, heart, lungs, liver, spleen, 
kidneys, stomach, thymus, adrenals, and pituitary. Organs and tissues 
were preserved in Bouin's solution and stained with hematoxylin-eosin; 
these include, in addition to those mentioned above, the following: pan-
creas, urinary bladder, epididymis, Fallopian tubes, uterus, ovary, duo-
denum, ileum, jejunum, cecum, colon, rectum, skeletal muscle, peripheral 
nerve, bone marrow, eyes, thoracic aorta, mammary gland, esophagus, gall 
bladder, spinal cord, trachea, salivary gland, tonsil, lymph node, and skin. 

A complete gross pathologic examination was conducted on every 
animal of every group. A complete microscopic examination was performed 
on organs and tissues from the control group and the group receiving the 
higher dietary level of FreorP 12. 

One male dog in the high level FreorP 12 test group was killed 
in a dog fight after having been on test for 18 weeks. He was replaced by 
another dog, which remained on test for approximately 98 weeks. 

RESULTS  

1. Body Weight 

The weekly body weight data of the individual dogs are presented 
in Appendix IV. In Tables XLV and XLVI are presented the initial and final 
body weightsof the dogs. 

There were no differences between control and test groups with 
respect to body weight performance. 

2. Food Consumption 

A summary of the number of Gainesburgerse, control and test, 
given the various dogs is presented in TablesXLV and XLV1. These Gaines-
burgers® represented the total dietary intake of the dogs; the Gaines-
burgers® weigh approximately 85 grams each. 

There were no meaningful differences between control and test 
groups , with respect to their food consumption. 

* C. T. Dollery, "Absorption and Fate of Isoproterenol and Fluorocarbons 
Inhaled from Pressurized Aerosols." Paper presented at a meeting of the 
American College of Allergists, Dallas, Texas, March 8, 1972. 
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3. Dose 

Calculations of the average dose of FreonP 12 (milligrams of 
compound per kilogram of body weight) gave values of approximately 80 and 
8 for the high and low dietary levels of FreorP 12, respectively. 

4. Clinical Observations 

No clinical signs of toxicity were observed in any of the test 
dogs throughout the entire test. 

5. Hematology 

The results of the hematological measurements conducted throughout 
the feeding study are summarized in Tables XLVII and XLVIII; the numbers 
represent average values obtained during the pretreatment and treatment 
periods. 

No changes were observed in any of the hematologic measurements 
that could be attributed to the presence of FreorP 12 in the diet. 

6. Urinalysis  

The results of the urine analyses conducted throughout the 
feeding study are summarized in Tables XLIX and L; the figures recorded 
represent average values obtained during the pretreatment and treatment 
periods. 

No significant abnormalities were observed in any of the urine 
analyses or observations conducted that could be attributed to the presence 
of Freol.P 12 in the diet. 

7. Biochemistry 

The results of the biochemical measurements conducted throughout 
the feeding study are summarized in Tables LI and LII; the figures recorded 
represent average values obtained during the pretreatment and treatment 
periods. 

No significant changes or abnormal trends were observed in any of 
the measurements made that could be attributed to the feeding of FreorP 12. 

. Bone Fluoride 

The results of the bone fluoride measurements, made after one and 
two years of continuous feeding, are summarized in Table LIII; the figures 
recorded represent, where indicated, average values. 

No increase in fluoride was found in the femurs of the dogs fed 
FreorP 12. 
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9. Tissue FreoreD 12 Analyses  

A summary of the analyses of the various tissues for FreorP 12 is 
presented in Table LIV; these figures represent, where indicated, average 
values. 

After one year, Freoxillp 12 was found only in the fatty tissue of 
the two dogs fed the higher dietary level. At the end of two years' feed-
ing, FreorA 12 was found in the fat, bone marrow, and adrenals of both 
control and treated dogs. An interfering substance contained in these 
tissues contributed to the apparent FreorP 12 present therein. The highest 
values in fat and bone marrow were seen in the females, and values higher 
than those in the controls in the fat of males fed the higher level of 
FreorP 12. From this, it is concluded that trace amounts, up to 1 ppm, of 
Freold14)  12 remained in the fat and bone marrow of dogs given FreorP 12 for 
tv.To years, but not in the other tissues examined. 

10. Adrenal Function Test 

The results of the measurement of 17-ketosteroids, excreted in 
the dogs' urine, are summarized in Table LV; the figures recorded represent 
average values. 

Adrenal function, as reflected in the excretion of 17-ketosteroids, 
was not affected after two years in the dogs that had been fed FreonP 12, 

11. Mortality 

All the dogs in the control and lower dietary level group 
survived the one- and two-year feeding periods. One male dog in the 
higher dietary level group was killed in a dog fight and was replaced; 
all other test dogs survived their test periods. 

12. Pathology 

The individual organ weights of the dogs sacrificed after one and 
two years' feeding of Frecag 12 are presented in Table LVI and LVII. 

There were no maaningful differences among control and test 
groups with respect to the weights of the various organs measured. 

A summary of the histopathologic changes seen in the dogs that 
were sacrificed at one year is presented in Table LVIII. The code used 
was as follows: 0 = no abnormalities detected; X = no tissue available on 
slide or tumor present; + = slight degree of lesion present; ++ = moderate 
degree of lesion present; ++4- = marked degree of lesion present. No test 
compound-related changes were detected in the tissues examined. 

A summary of the histopathologic changes seen in the dogs after 
two years' feeding of FreolP 12 is presented in Table LIX. No test com-
pound-related changes were detected in the dogs examined; the changes 
listed were considered to be due to natural diseases of dogs. 
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S UMMARY 

Freon° 12 has been orally administered to male and female rats 
at approximate dose levels of 150 and 15 mg/kg/day (which would correspond 
to dietary levels of approximately 3,000 and 300 ppm, respectively) for 
two years, starting with the offspring of rats that had been given the 
same compound at the same dose levels for three months. Except for a 
slight decreased rate of weight gain in those rats that received the 
higher dose level of FreotP 12, there was no clinical, biochemical, urine 
analytical, hematological, or histOpathologic evidence of toxicity; at the 
lower dose level, all of the aforementioned parameters were within normal 
limits of those established by the 'controls. Carcinogenic, mutagenic 
(dominant lethal) and three-generation reproduction studies have all been 
carried out without any adverse findings attributable to the oral adminis-
tration of FreorP 12. 

Male and female beagle dogs have been fed as much as 3,000 ppm 
FreorP 12 in their diets for two years without any nutritional, hemato-
logical, urine analytical, biochemical, or histopathologic evidence of 
toxicity. 

p.26 



p. 27 
egr 
0 

co 

C‘.1 LO
W

 LE
VE

L
 F

R
E

O
N®

12
 

H
IG

H
 LE

V
E
L
 F

R
E

O
N
®

i2
 

it) 

\ 
30 

ID 0 

0 
te1 	■=r,  

0 0 * a 

0 it I a 	 0 0 0 	• 

so.."... 	 • 3 	 * 0 3 	3 

Z 
0 	 / A  \ 	

\ \ G... ‘ 

171 	
0 	0 * a 	 •0 a a  

CC 
 \ \ 	 I \- \ 	 CC cr 

00 

o 	*gb 	4 4 0 si 	4 
LIU 	

I.— 	1-- 
• I 	 Z Z 

Z 	 \ A \ 	 \\ • • • ‘ 	0 . 
,... ., 	 0 a 	s 	 * 0 0 •  

	

< C‘i 	 I 'A 	i 	 \ ‘ ;, \ 	30 C_D 
....., ® 0 	ii, 	• 	 40 	Ii 	1. 

\\ ; e 
I 	I 

— 

Cn Z 	 1 A \ 	 . , 
,,.... 	. 	0 	ik. 	-.. 	 4D 	63 i 	 0 

Cr CC 
\ 31 3 	 00 0  a 

% ‘ 

LI- 

RE
SP

O
N

SE
  O

F  
M

AL
E

 a
 FE

M
A

L
E 

. 
1..1 OD 	0 a 	4 	 0 4 a a 

Cr 00 	 \\ 
 

LU K) 
1.--  
I tx 	

o ra 	a 	 040  . 	ta 	0) 

° 	

k 

	

i I I 	
U)  

''''' 2 	 0 	 w 	 • 0 s 	,ct 

0 
< 	

4
41: 

	

0 	licik 1\1  \ 2 
-.1 
ott 

V ‘ 0 13 a LiL 
M 

>- 

	

0 	3 	 (14 0 	14 

0  \ \ 

1 4,  

	

‘ V‘ 	
o \ o 

Er 

	

0 0 W 	 0 3 t3 
\ 40 ‘ 

0 0 0 4 	 ft 0 I 

0 

0 	0 	0 	 0 

c° S1'4V 80 NI 1H913M AO0Er3OVH3fri& 



TABLE  

AVERAGE BODY WEIGHTS IN GRAMS OF MALE RATS DOSED 
VARIOUS LEVELS  OF FREON13  12  

Days on 
Test 

Group 1 
Control 

Group 11 
Control 

FreorP 12 
Group III 
Low Level 

Group IV 

Hi h Level 

0 129 136 122 130 
' 	7 179 188 172 178 
14 230 238 225 229 
21 279 288 272 275 
28 327 337 320 317 

35 362 373 357 349 
42 397 408 391 381 
49 424 438 420 407 
56 447 462 439 425 
63 469 484 463 444 
70 483 506 487 457 
77 498 521 501 469 
84 • 508 532 517 476 
91 517 536 518 486 
98 529 541 527 492 

105 535 554 538 506 
112 551 569 546 516 
119 559 574 552 528 
126 571 583 563 535 
133 581. 597 574 543 
140 594 605 579 551 
147 598 619 589 561 
154 606 624 600 568 
161 610 632 602 572 
168 617 641 612 576 
175 623 646 618 583 
182 626 655 624 590 
196 641 669 633 601 
210 654 684 643 612 
224 663 698 658 626 
238 676 713 672 637 
252 690 721 685 649 
266 697 734 692 655 
280 704 748 703 668 
294 719 758 719 677 
308 729 768 729 685 
322 736 769 737 694 
336 735 772 734 693 
350 734 767 729 688 
364 734 767 738 699 
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TABLE I (Continued)  

AVERAGE BODY WEIGHTS IN GRAMS OF MALE RATS DOSED 
VARIOUS LEVELS OF  FREON 12 

Days on 
Test 

Group I 
Control 

Group II 
Control 

FreoriD 12 
Group III 
Low Level 

Group IV 

High Level 

392 765 797 768 711 
420 • 776 805 774 725 
448 793 830 790 740 
476 807 840 801 760 
504 808 840 810 760 
532 821 862 819 780 
560 824 877 836 795 
588 838 852 848 811 
616 836 855 847 809 
644 834 880 861 809 
672 830 875 869 803 
700 830 857 886 801 
728 797 806 . 	887 796 
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TABLE II  ° 

AVERAGE BODY WEIGHTS IN GRAMS OF FEMALE RATS DOSED 
VARIOUS LEVELS OF FREON° 12 

Days on 
Test 

Group I 
Control 

Group II 
Control 

FreorP 12 
Group III 
Low Level 

Group IV 
High Level 

0 110 112 105 115 
7 147 151 140 146 

14 172 176 165 173 
21 190 195 181 189 
28 212 216 203 210 
35 228 230 218 223 
42 243 245 233 236 
49 256 258 244 248 
56 270 269 253 254 
63 275 277 262 263 
70 275 293 268 267 
77 281 294 276 271 
84 286 298 279 274 
91 286 300 278 276 
98 291 305 283 278 

105 294 309 289 285 
112 304 318 295 287 
119 310 322 300 294 
126 317 317 306 301 
133 324 326 314 304 
140 331 327 317 308 
147 337 335 323 311 
154 342 340 327 314 
161 344 342 328 315 
168 348 347 335 319 
175 350 350 339 322 
182 354 355 342 324 
196 365 365 350 328 
210 375 368 357 334 
224 382 376 364 339 
238 386 385 373 345 
252 395 394 381 354 
266 405 402 386 358 
280 413 412 392 361 
294 422 424 401 369 
308 428 432 411 377 
822 438 441 420 385 
336 446 450 427 389 
350 451 459 426 393 
364 450 450 430 395 
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TABLE II (Continued)  

AVERAGE BODY WEIGHTS IN GRAMS OF FEMALE RATS DOSED 
VARIOUS LEVELS OF FREOW 12 

Days on 
Test 

Group I 
Control 

Group II 
Control 

Freor 	12 
Group III 
Low Level 

Group IV 
High Level 

392 473 461 429 408 
420 478 473 440 416 
448 496 493 456 432 

476 518 505 469 439 
504 527 514 484 448 
532 546 523 496 454 
560 548 534 509 468 
588 559 545 523 479 
616 578 545 534 482 
644 586 548 532 487 
672 597 545 556 500 
700 584 545 537 484 

728 586 538 540 474 



TABLE III 

AVERAGE DAILY FOOD CONSUMPTION IN GRAMS OF MALE RATS 
DOSED VARIOUS LEVELS OF FRE0023)  12 

Days on 
Test 

Group I 
Control 

Group II 
Control 

FreorP 12 
Group III 
Low Level 

Group IV 
High Level 

0- 7 16.2 17.2 15.5 16.4 
7-14 18.4 18.9 18.1 18.5 
14-21 20.4 21.7 20.6 20.8 
21-28 21.2 21.6 21.0 20.6 
28-35 19.6 20.6 19.8 19.3 
35-42 20.1 21.5 21.0 20.1 
42-49 21.6 23.0 22.1 21.6 
49-56 20.6 21.7 20.2 19.6 
56-63 19.9 21.0 20.2 19.6 
63-70 19.1 20.6 19.5 18.6 
70-77 18.4 20.6 19.7 18.0 
77-84 17.6 19.3 19.6 18.2 
84-91 17.5 17.6 18.2 17.5 
91-98 17.7 17.9 18.0 17.2 
98-105 17.3 17.7 17.7 17.6 
105-112 17.2 17.4 16.5 16.4 
112-119 16.3 16.9 16.1 15.6 
119-126 14.8 14.7 15.0 13.5 
126-133 16.6 18.2 17.0 16.2 
133-140 15.6 16.8 16.3 15.4 
140-147 15.4 15.9 15.4 14.6 
147-154 14.3 15.0 14.9 14.1 
154-161 16.1 17.3 17.2 16.0 
161-168 15.4 16.0 15.5 14.7 
168-175 15.1 16.2 15.4 14.5 
175-182 14.5 15.4 14.8 13.8 
182-196 14.8 14.4 13.9 13.7 
196-210 14.3 15.2 14.6 13.9 
210-224 14.4 15.0 15.0 14.2 
224-238 14.5 14.3 14.9 14.1 
238-252 14.5 15.0 14.9 14.1 
252-266 14.9 15.9 15.2 14.8 
266-280 13.7 15.4 14.1 13.9 
280-294 14.6 14.9 14.9 14.0 
294-308 13.6 14.7 14.0 14.3 
308-322 14.4 15.1 14.7 14.6 
322-336 13.6 14.6 13.6 13.9 
336-350 12.2 12.5 12.2 12.4 
350-364 12.8 12.7 13.1 12.9 
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TABLE III (Continued)  

AVERAGE DAILY FOOD CONSUMPTION IN GRAMS OF MALE RATS 
DOSED VARIOUS LEVELS OF FREOW 12 

Days on 
Test 

Group I 
Control 

Group II 
Control 

FreorP 12 
Group III 
Low Level 

Group IV 
High Level 

364-392 15.0 15.7 14.8 14.6 
392-420 14.6 15.3 14.2 15.0 
420-448 14.4 15.7 14.1 14.2 
448-476 14.7 15.3 14.4 14.7 
476-504 14.9 15.6 13.9 14.7 
504-532 16.0 17.3 15.5 16.0 
532-560 15.7 16.7 15.3 16.2 
560-588 15.4 14.7 14.9 16.0 
588-616 16.1 17.0 14.8 15.8 
616-644 16.2 18.9 14.1 16.6 
644-672 14.3 17.4 15.6 15.4 
672-700 14.1 16.0 15.3 15.5 
700-728 11.9 11.8 13.4 13.2 

p.33 



TABLE IV 

AVERAGE DAILY FOOD CONSUMPTION IN GRAMS OF FEMALE RATS 
DOSED VARIOUS LEVELS OF FREOle 12 

Days on 
Test 

Group 1 
Control 

Group II 
Control 

Frearg)  12 
Group III 
Low Level 

Group IV 
High Level 

0- 7 13.4 14.2 12.9 13.6 
7-14 13.8 14.4 14.7 13.7 
14-21 13.6 14.3 13.3 13.6 
21-28 13.5 13.8 13.4 13.4 
28-35 13.2 13.2 12.4 12.8 
35-42 14.1 14.0 13.8 13.3 
42-49 15.4 15.2 14.8 14.6 
49-56 14.9 14.3 13.8 13.2 
56-63 14.2 14.0 13.7 13.3 
63-70 13.7 13.7 13.7 13.3 
70-77 13.6 13.9 13.6 12.8 
77-84 13.3 13.9 13.3 11.9 
84-91 13.0 13.7 12.3 12,3 
91-98 11.9 12.6 12.4 11.7 
98-105 12.3 12.4 12.3 12.0 
105-112 12.1 12.7 12.3 11.8 
112-119 12.0 12.9 12.3 11.5 
119-126 11.9 11.2 12.0 12.2 
126-133 14.8 14.6 14.2 13.6 
133-140 14,9 13.1 12.6 12.5 
140-147 12.5 12.5 11.9 11.2 
147-154 11.9 12.0 11.2 10.7 
154-161 13.0 13.4 12.6 12.1 
161-168 12.3 12.6 12.0 11.7 
168-175 11.6 11.9 11.3 10.8 
175-182 11.2 11.8 11.0 10.8 
182-196 10.9 11.6 10.6 10.0 
196-210 11.1 11.6 10.6 10.3 
210-224 10.9 11.7 11,0 10.2 
224-238 11.0 12.2 11.2 10.6 
238-252 11.7 12.0 11.5 10.7 
252-266 12.1 12,4 11.7 11.2 
266 -280 11.6 11.5 11.2 10.4 
280-294 11.6 11.8 11.5 10.8 
294- 308 11.6 11.4 11.6 11.2 
308-322 12.1 12.3 12.1 11.4 
322-336 12.1 12.3 11.8 11.4 
336-350 11.2 10.8 10.5 10.5 
350-364 10.4 10.0 10.4 10.2 
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TABLE IV (Continued)  

AVERAGE DAILY FOOD CONSUMPTION IN GRAMS OF FEMALE RATS 
DOSED VARIOUS LEVELS OF FREON 12 

Days on 
Test 

Group I 
Control 

Group II 
Control 

Freon® 12 
Group III 
Low Level 

Group IV 
High Level 

364-392 12.5 12.0 12.3 12.4 
392-420 10.3 10.8 10.7 10.0 
420-448 12.4 12.6 11.8 12.1 
448-476 12.9 12.9 12.4 11.8 
476-504 12.9 12.8 12.6 11.9 
504-532 14.1 13.4 13.0 11.8 
532-560 13.2 13.4 12.8 12.6 
560-588 14.0 13.7 12.8 13.1 
588-616 14.2 14.6 14.0 12.8 
616-644 15.3 14.0 14.1 12.6 
644-672 14.5 13.4 14.4 13.0 
672-700 14.0 12.9 14.2 13.2 
700-728 13.6 11.5 12.6 12.1 
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TABLE V 

AVERAGE FOOD EFFICIENCY DATA (GRANS WEIGHT GAIN/GRAMS FOOD CONSUMED) 
OF MALE RATS DOSED VARIOUS LEVELS OF FREOW)  12  

Days on 
Test 

Group I 
Control 

Group II 
Control 

Freon 	12 
Group III 
Low Level 

Group IV 
High Level 

0- 7 .44 .43 .46 .42 
7-14 .39 .37 .41 .39 

14-21 .34 ,33 .32 .31 
21-28 .32 A2 .32 .30 
28-35 .26 -25 .27 .24 
35-42 .25 ,23 .23 .23 
42-49 .18 .19 .19 .17 
49-56 .16 .16 .14 .13 
56-63 .16 .15 .17 .14 
63-70 .10 .15 .18 .10 
70-77 .12 .10 .10 .09 
77-84 .08 .08 .12 .05 
84-91 .07 .03 .01 .08 
91-98 .10 .04 .07 .05 
98-105 .05 .10 .09 .11 

105-112 .14 .13 .07 .09 
112-119 .07 .04 .05 .11 
119-126 .12 .09 .11 .08 
126-133 .08 .11 .09 .07 
133-140 .11 .06 .04 .07 
140-147 .04 .12 .10 .10 
147454 .08 .05 .11 .07 
154-161 .03 .07 .02 .04 
161-168 .06 .08 .09 .04 
168-175 .05 .05 .05 .06 
175-182 .03 .08 .06 .07 
182-196 .07 .07 .05 .06 
192-210 .06 .07 .05 .06 
210-224 .05 .06 .07 .07 
224-238 .06 .08 .07 .06 
238-252 .07 .04 .06 .06 
252-266 .03 .06 .03 .03 
266-280 .04 .06 .05 .07 
280-294 .07 .05 .08 .04 
294-308 .05 .05 .05 .04 
308-322 .03 .01 .04 .04 
322-336 .02 - - 

336-350 - - 

350-364 .05 .06 
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TABLE V (Continued  

AVERAGE FOOD EFFICIENCY DATA (GRAMS WEIGHT GAIN/GRAMS FOOD CONSUMED) 
OF MALE RATS DOSED VARIOUS LEVELS OF FREON 	12 

Days on 
Test 

Group I 
Control 

Group II 
Control 

Freon 	12 
Group III 
Low Level 

Group IV 
High Level 

364-392 .07 .07 .07 .03 
392-420 .03 .02 .01 .03 
420-448 .04 .06 .04 .04 
448-476 .03 .02 .03 .05 
476-504 .02 .01 
504-532 .03 .05 .02 .04 
532-560 .03 .04 .03 
560-588 .04 .03 .04 
588-616 .01 - 
616-644 .05 .04 
644-672 .02 
672-700 .04 
700-728 
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TABLE VI 

AVERAGE FOOD EFFICIENCY DATA (GRAMS WEIGHT GAIN/GRAMS FOOD CONSUMED) 
OF FEMALE RATS DOSED VARIOUS LEVELS OF FREOle 12 

Days on 
Test 

Group I 
Control 

Group II 
Control 

Freon 	12 
Group III 
Low Level 

Group IV 
High Level 

0- 7 .39 .39 .38 .32 
7-14 .25 .25 .27 .27 

14-21 .19 .19 .17 .16 
21 -28 .24 .22 .23 .22 
28-35 .18 .15 .17 .14 
35-42 .15 .15 .15 .14 
42-49 .12 .12 .10 .12 
49-56 .13 .11 .09 .07 
56-63 .05 .08 .09 .10 
63-70 .17 .06 .04 
70-77 .07 .01 .08 .04 
77-84 .05 .05 .04 .04 
84-91 .02 - .02 
91-98 .06 .05 .06 .03 
98-105 .03 .05 .07 .08 
105-112 .12 .10 .07 .02 
112-119 .07 .05 .06 .09 
119-126 .08 .07 .08 
126-133 .09 .09 .08 .03 
133-140 .05 .01 .02 .04 
140-147 .07 .09 .10 .03 
147-154 .07 .06 .05 .04 
154-161 .02 .02 .01 .01 
161-168 .05 .06 .09 .04 
168-175 .02 .03 .05 .04 
175-182 .05 .06 .03 .02 
182-196 .07 .06 .05 .03 
196-210 .06 .02 .04 .04 
210-224 .05 .05 .04 .03 
224-238 .02 .05 .05 .03 
238-252 .06 .05 .06 .06 
252-266 .06 .05 .03 .02 
266-280 .05 .06 .04 .02 
280-294 .05 .07 .06 .05 
294-308 .05 .05 .06 .05 
308-322 .06 .05 .05 .05 
322-336 .05 .05 .04 .03 
336-350 .03 .06 - .03 
350-364 - - .03 .01 

p.38 
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TABLE VI (Continued)  

AVERAGE FOOD EFFICIENCY DATA (GRAMS WEIGHT GAIN/GRAMS FOOD CONSUMED) 
OF FEMALE RATS DOSED VARIOUS LEVELS OF FREON 	12 

Days on 
Test 

Group I 
Control 

Group II 
Control 

Freon 	12 
Group III 
Low Level 

Group IV 
High Level 

364-392 .06 .03 .04 
392-420 .02 .04 .04 
420-448 .05 .06 .05 .05 
448-476 .06 .03 .04 .02 
476-504 .03 .02 .04 .03 
504-532 .05 .02 .03 .02 
532-560 .01 .03 .04 .04 
560-588 .02 .03 .04 .03 
588-616 .05 .03 .01 
616-644 .02 .01 - .02 
644-672 .03 - .06 .04 
672-700 - - 
700-728 .01 .01 



TABLE VII 

Days on 
Test 

AVERAGE INTAKE BY MALE RATS OF FREON 	12 IN MG/KG/DAY 

Freon® 12 
Group 	Group II 	Group III 
Control 	Control 	Low Level 

Group IV 
High Level 

0- 7 27.2 272.7 
7-14 20.2 206.5 
14-21 16.1 166.8 
21-28 16.9 168,8 
28-35 14.8 150.2 
35-42 13.4 143.8 
42-49 14.8 159.9 
49-56 14.0 151.5 
56-63 13.3 145.0 
63-70 14,7 163.1 
70-77 14.2 158,8 
77-84 13.8 155.6 
84-91 15.4 174.6 
91-98 15.3 171.7 
98-105 15.0 168.3 
105-112 16.6 184.9 
112-119 16.4 181.1 
119-126 16.1 177.7 
126-133 17.6 194.7 
133-140 17.3 192.0 
140-147 17.1 188.8 
147-154 16.8 186.0 
154-161 16.6 184.1 
161-168 16.5 182.8 
168-175 16.3 181.2 
175-182 16.1 179.0 
182-196 15.9 176.3 
196-210 15.7 173.1 
210-224 15.4 169.6 
224-238 15.0 166.2 
238-252 14.7 163.3 
252-266 14.5 161.0 
266-280 14.3 158.7 
280-294 14.1 156.1 
294-308 13.8 154.1 
308-322 13.6 152.3 
322-336 13.6 151.4 
336-350 13.7 152.0 
350-364 13.6 151.4 

p.40 



TABLE VII (Continued)  

Days on 
Test 

AVERAGE INTAKE BY MALE RATS OF FRE00 12 IN MG/KG/DAY 	- 

Freon' 	12 
Group I 	Group II 	Group III 
Control 	Control 	Low Level 

Group IV 
High Level 

364-392 13.3 148.9 
392-420 13.0 146.2 
420-448 12.8 143.3 
448-476 12.6 140.0 
476-504 12.4 138.1 
504-532 12.3 136.4 
532-560 12.1 133.4 
560-588 11.9 130.7 
588-616 11.8 129.6 
616-644 11.7 129.8 
644-672 11.6 130.2 
672-700 11.4 131,0 
700-728 11.3 131.5 

p. 41 



TABLE VIII 

AVERAGE INTAKE BY  FEMALE RATS  OF FREOW-  12 LN MG/KG/DAY 

Days on 	Group I 
Test 	Control 

Group II 
Control 

Freon()  12 
Group III 
Low Level 

Group IV 
High Level 

0- 7 24.5 241.7 
7-14 19.6 197.7 

14-21 17.3 174.2 
21-28 17.7 170.6 
28-35 16.2 157.2 
35-42 15.1 155.4 
42-49 15.9 164.7 
49-56 15.3 158.8 
56-63 14.8 154.4 
63-70 15,8 166.5 
70-77 15.4 164.1 
77-84 15.1 161.8 
84-91 16.5 175.8 
91-98 16.4 174.2 
98-105 16.1 171.6 

105-112 17.1 183.5 
112-119 16.8 180.6 
119-126 16.5 176.4 
126-133 17.4 187.4 
133-140 17.2 185.4 
140-147 16.9 183.3 
147-154 17.8 194.8 
154-161 17.7 193.6 
161-168 17.5 192.2 
168-175 17.8 196.5 
175-182 17.6 195.1 
182-196 17.3 193.3 
196-210 17.0 190.4 
210-224 Gr. 16.7 187.2 
224-238 16.3 183.7 
238-252 15.9 180.3 
252-266 15.6 177.0 
266-280 15.4 175.2 
280-294 15.1 172.6 
294-308 14.8 168.9 
308-322 14.4 165.3 
322-336 14.2 162.7 
336-350 14.1 161.1 
350-364 14.0 160.0 

p. 42 
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TABLE VIII (Continu:ed)  

AVERAGE INTAKE BY FEMALE RATS OF FRE010 12 IN MG/KG/DAY 

Days on 	Group I 	Group II 
Test 	Control 	Control 

Freori 	12 
Group III 
Low Level 

Group IV 
Hi h Level 

364-392 14.0 157.1 
392-420 13.8 147.2 
420-448 	 - 13.4 148.6 
448-476 13.0 144.7 
476-504 12.6 142.0 
504-532 12.2 139.6 
532-560 11.9 136.7 
560-588 11.6 133.0 
588-616 11.4 131.1 
616-644 11.3 130.0 
644-672 11.0 127.7 
672-700 11.0 128.1 
700-728 11.1 131.6 



TABLE Ix 

AVERAGE WEIGHT GAIN, FOOD CONSUMPTION, AND FOOD EFFICIENCY DATA 
CALCULATED ON A QUARTERLY BASIS, OF MALE AND FEMALE RATS 

FED  VARIOUS LEVELS OF FREOW)  12  

p.44 

(Control) 

Grot_m_ 
Food 

Efficiency 
0.22 
0.07 
0.06 
0.03 
0.03 
0.02 
0.01 

0.06 

II 
(Control) 

Months Weight 
on 	Gain 

Test 	(gm) 

	

0-3 	388 

	

3-6 	108 

	

6-9 	70 

	

9-12 	38 

	

12-15 	59 

	

15-18 	28 

	

18-21 	13 

	

21-24 	- 37 

Total 	667 

	

0-3 	400 

	

3-6 	113 

	

6-9 	80 

	

9-12 	34 

	

12-15 	63 

	

15-18 	32 

	

18-21 	17 

	

21-24 	-74 

MALES  
Food 

Consumption 

1, 754 
1,445 
1, 224 
1, 164 
1,412 
1, 277 
1, 776 
1, 128 

11,180 

1, 856 
1,507 
1,256 
1, 232 
1,487 
1, 350 
1,883 
1,265 

FEMALES 
Weight 	Food 

	

Gain 	Consumption 	Food 

	

(gm) 	(gm) 	Efficienu 

	

176 	1,258 	0.14 

	

69 	1,136 	0.06 

	

51 	948 	0.05 

	

47 	995 	0.05 

	

45 	1,131 	0.03 

	

50 	1,119 	0.05 

	

41 	1,591 	0.02 

	

0 	1,179 	0.01 

	

479 	9,357 	0.06 

0021 	188 	1,279 	0.15 
0.13 	55 	1,146 	0.05 
0.06 	47 	1,001 	0.05 
0.03 	57 	994 	0.06 
0.04 	34 	1,129 	0.02 
0.02 	30 	1,095 	0.02 
0.01 	25 	1,560 	0.02 

- 	- 10 	1, 061 	- 

Total 	665 	11,836 
	

0.05 	426 	9,265 	0005 



TABLE IX (Continued)  

AVERAGE WEIGHT GAIN, FOOD CONSUMPTION, AND FOOD EFFICIENCY DATA 
CALCULATED ON A QUARTERLY BASIS, OF MALE AND FEMALE RATS 

FED VARIOUS LEVELS OF FREON° 12 

Group 

Months 
on 

Test 

MALES FEMALES 
.Weight 

Gain 

(gm) 

Food 
Consumption 

( gm) 
Food 

Efficiency 

Weight 
Gain 
(gm) 

Food 
Consumption 

(gm) 
Food 

EfficiencI 
0-3 396 1,790 0.22 174 1,222 0.14 
3-6 106 1,468 0.07 63 1,105 0.05 

III 6-9 68 1,242 0.006 44 935 0.04 
Low 9-12 40 1,182 0.03 40 971 0,04 

Level 12-15 62 1,391 0.04 30 1,121 0.03 
Freon® 12 15-18 29 1,227 0.02 40 1,064 0.04 

18-21 42 1,656 0.03 36 1, 503 0.03 
21-24 26 1,238 0.02 8 1,153 0.01 

Total 769 11,194 0.07 435 9,074 0.05 

0- 3 355 1, 742 0.20 160 1,203 0.13 
3- 6 104 1, 398 0,07 48 1,069 0.04 

IV 6-9 65 1,189 0.06 34 880 0.04 
High 9-12 33 1,176 0.03 35 931 0.04 
Level 12-15 53 1,408 0.04 8 1,110 0.01 

Freon® 12 15-18 40 1, 271 0.03 22 994 0.02 
18-21 29 1, 812 0.02 33 1,432 0.02 
21-24 - 13 1,233 - 13 1,074 

Total 666 11,229 0.06 327 8,693 0.04 

p.45 
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pulmonary edema and hemorrhage,slight. 

0 744 Subpleural fibrosis, slight. 

0 744 Lymphoid cells, renal pelvis, sliaht. 

0 744 Perivascular lymphoid cells, 
brain, slight, 

3000 745 Focus of plasma cells, kidney. 

3000 74 5 

3000 745 Fatty change, kidney, slight; 

1113 

1119 

1122 

VI 9 

VI ‘2 

VT 

p.162 

H-7148 
MR-1388 

TABU: LIX 

 

Histopatholo - Dogs - Terminal Sacrifice 

Group 
Dog No, 	Sex  

Dose 
Freor 12 	Sacrificed 

PPM Lesions Days on Test  

1104 	I e 

1107 	I e 

1110 	 e 

743 	 Focal suppurative pneumonia, sliaht; 
subpleural fibrosis, sliaht. 

743 	 Interstitial lymphoid nodules, 
epididymus, slight. 

743 	 Focal absence of germinal cells, 
testis, slight. 

3000 	 744 	 Interstitial lymphoid nodules, 
epididymus, slight. 

3000 

3000 	 686 	 Lymphocytic thyroiditis; focal 

1105 	v e 

110 8 
	

g 

1191 
	v e 

lymphoid cells, renal pelvis, slight. 

• Organs examined included: Brain, spinal cord, sciatic nerve, skeletal muscle, heart, 
aorta, esophagus, stomach, small intestines, colon, skin, mammary gland, ovary, 
oviduct, uterus, testis, epididymus, prostate, bone marrow, lymph node, thymus, 
spleen, liver, pancreas;  kidney, adrenal, thyroid, parathyroid, lung, trachea, eye, 
urinary b3,adder, gall bladder, pituitary. 
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APPENDIX II_L11 

URINARY FLUORIDE DATA ON RATS 
FED FRE00 12 FOR ONE MONTH  

MALES 

	

Rat 	Pg F7 4g F7 	4g F- 

	

No, 	ml  

FEMALES 

	

Rat 
	

&JZ 4g F 
	4g F- 

	

No, 	ml 
	

day_ mg Creat. 
% in 
Diet 

134246 	4.5 	67.5 
134247 	5.6 	67.2 
134252 	4.9 	53.9 
134253 	5.3 	58.3 

0 	134260 	3,9 	89.7 
134261 	6.1 	73.2 
134262 	4.9 	68.6 
134263 	4.9 	63.7 
134268 	4,0 	60.0 
134269 	5.9 	64.9 

134348 	6.4 	70.4 
134349 	6.0 	72.0 
134350 	4.9 	63.7 
134351 	5.1 	76.5 

0 	134354 	7.9 	55.3 
134355 	4.7 	65.8 
134360 	5.3 	63.6 
134361 	5.8 	87.0 
134366 	5.3 	68.9 
134367 	4.0 	72.0 

134444 	4.8 	67.2 
134445 	4.5 	58.5 
134446 	4.0 	68.0 
134447 	4.6 	64.4 

Low 	134452 	3.4 	81.6 
Level 	134453 	4.0 	68.0 

134456 	3.9 	70.2 
134457 	5.8 	63.8 
134464 	5.5 	55.0 
134465 	4,6 	64,4 

134546 	5.4 	64.8 
134547 	7.5 	82.5 
134548 	5.7 	74.1 
134549 	5.8 	75.4 

High 	134552 	5.7 	79.8 
Level 	134553 	5.5 	66.0 

134562 	4.3 	51.6 
134563 	5.1 	71.4 
134568 	5.4 	59.4 
134569 	4.9 	88.2  

	

6.8 	134296 

	

6.5 	134297 

	

6.3 	134302 

	

6.2 	134303 

	

9.3 	134304 

	

7.8 	134305 

	

8.4 	134312 

	

7.9 	134313 

	

5.9 	134318 

	

7,0 	134319 

	

7.4 	134398 

	

7.1 	134399 

	

7.9 	134404 

	

6.9 	134405 

	

6.4 	134408 

	

7.1 	134409 

	

6.8 	134410 

	

6.7 	134411 

	

6.6 	134416 

	

6.7 	134417 

	

7.3 	134494 

	

5.5 	134495 

	

8.3 	134496 

	

6.2 	134497 

	

5.9 	134500 

	

5.3 	134501 

	

7,2 	134506 

	

6.4 	134507 

	

7.6 	134512 

	

6.8 	134513 

	

6.1 	134600 

	

8.9 	134601 

	

6.8 	134606 

	

8.3 	134607 

	

8.6 	134610 

	

7.9 	134611 

	

6.0 	134616 

	

7.3 	134617 

	

7.3 	134618 

	

9.1 	134619 

8.0 56.0 11.4 
5,7 62.7 9.2 
7.4 44.4 10.3 
7,1 49.7 11.1 
6.5 45.5 9.0 
6.3 31.5 7.5 
7.8 39.0 7.4 
3.1 31.0 6.5 
6.5 58.5 8,1 
4.3 51.6 8.0 

6.8 61.2 12.6 
7.7 23.1 7,5 
5.3 63.6 9.5 
6.7 53.6 10.5 
7.1 42.6 9.1 
6.2 31.0 7.4 
5.5 71.5 10.6 
5.3 47.7 8.0 
3.2 57.6 8.0 
4.2 71.4 8.8 

3.4 47.6 8.1 
5.4 43.2 8.2 
5.8 46.4 8.3 
7.4 74.0 12.8 
3.9 46.8 7.5 
3.7 40.7 7.4 
3.7 66.6 12.3 
4.5 54.0 11.8 
3.1 40.3 7.4 
5.0 70.0 12.5 

4.8 38.4 7.7 
5.6 50.4 8.8 
3.2 48.0 8.4 
5.9 35.4 7.8 
7.2 43.2 8.8 
5.5 44.0 8.9 
5.4 81.0 12.3 
4.7 61.1 10.2 
5.2 41.6 8.1 
4.5 45.0 8.7 
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APPENDIX II (2)  

URINARY FLUORIDE DATA ON RATS 

FED FREON® 12 FOR TWO MONTHS  

FEMALES 
pg F- 

mg Cret. 
Rat 

No. 
pg F- 

ml 
pg F- 
_dny 

Pg F- 
mg Creat. 

4.6 134294 6.4 38.4 6.2 
4.6 134295 5.8 46.4 5.5 
4.4 134296 4.6 50.6 7.4 
5.4 134297 4.4 44.0 5.8 
5.4 134298 4.1 36.9 7.3 
4.3 134299 3.8 41.8 5.6 
4.2 134300 3.5 49.0 6.0 
5,2 134301 5.3 53.0 7.4 
4.2 134302 4.5 45.0 6.1 
5.2 134303 4.7 47.0 6.7 

4.8 134394 2.6 49.4 4.8 
6.1 134395 5.6 33.6 5.7 
4.2 134396 3.5 24.5 4.6 

3.9 134397 5.2 52.0 7.2 
5.8 134398 6.0 36.0 6.7 

5.7 134399 6.7 26.8 5.3 

6.8 134400 3.9 66.3 7.2 
5.5 134401 3.9 66.3 7.0 

4.9 134402 6.5 39.0 5.9 
6.7 134403 5.8 69.6 7.4 

8.1 134494 4.3 47.3 6.1 
4.3 134495 5.4 37.8 5.7 

7.7 134496 6.6 39.6 6.3 
5.8 134497 6.6 46.2 6.5 
5.9 134498 4.9 63.7 6.4 

7.3 134499 4.0 68.0 8.3 

4.3 134500 3.7 55.5 6.6 

5.4 134501 2.8 53.2 5.6 
4.5 134502 5.2 62.4 7.9 
3.6 134503 5.5 49.5 7.6 

6.0 134594 5.4 48.6 6.3 

5.1 134595 7.1 35.5 6.8 
6.1 134596 3.9 50.7 5.3 
7.1 134597 6.6 92.4 10.3 
6.6 134598 4.6 59.8 6.8 
6.3 134599 3.6 43.2 4.7 
5.2 134600 4.4 35.2 4.7 
5.4 134601 4.1 53.3 6.2 
6.6 134602 7.0 35.0 5.9 

5.7 134603 3.5 45.5 5.8 

MALES 
Rat 	Pg F- 	Pg F- 

	

Diet 	No. 	ml 	Lx_ 

134244 	5.3 	84.8 
134245 	6.4 	64.0 
134246 	3.6 	68.4 
134247 	6.1 	85.4 

0 	134248 	4.0 	68.0 
134249 	4.1 	69.7 
134250 	5.9 	59.0 
134251 	5.2 	67.6 
134252 	3.2 	60.8 
134253 	6.2 	68.2 

134344 	6.4 	57.6 
134345 	4.0 	92.0 
134346 	4.4 	57.2 
134347 	5.0 	55.0 

0 	134348 	7.6 	76.0 
134349 	5.9 	88.5 

134350 	5.2 	93.6 

134351 	6.0 	90.0 
134352 	4.5 	76.5 
134353 	5.5 	88.0 

134444 	6.5 	97.5 
134445 	5.2 	57.2 
134446 	4.6 	105.8 
134447 	4.3 	81.7 

	

Low 	134448 	6.0 	72.0 

	

Level 	134449 	5.1 	102.0 
134450 	2.9 	72.5 
134451 	3.8 	83.6 
134452 	2.9 	81.2 
134453 	2.9 	60.9 

134544 	4.8 	91.2 
134545 	5.3 	68.9 
134546 	5.5 	88.0 
134547 	6.8 	81.6 

	

High 	134548 	4.9 	98.0 

	

Level 	134549 	5.2 	83.2 
134550 	4.6 	73.6 
134551 	5.6 	67.2 
134552 	5.0 	90.0 

134553 	3.9 	66.3 
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APPENDIX II (3) 

URINARY FLUORIDE DATA ON RATS 
FED FREON® 12 FOR THREE MONTHS 

MALES 
4g F- 	F- 	F- 
ml 	day al_great.  

% in 	Rat 
Diet 	No, 

134244 	5.8 	92.8 
134245 	6.9 	89.7 
134246 	5.6 	95.2 
134247 	5.9 	70.8 

0 	134248 	4.6 	69.0 
134249 	3.5 	70.0 
134260 	4.8 	100.8 
134261 	6.1 	73.2 
134262 	6.2 	74.4 
134263 	4.1 	65.6  

No. 	ml 	day 

	

4.8 	134294 	5.4 	43.2 

	

5.2 	134295 	4.2 	46.2 

	

5.4 	134296 	4.2 	37.8 

	

4.8 	134297 	3.1 	65.1 

	

4.4 	134298 	3.8 	60.8 

	

3.4 	134299 	3.3 	33.0 

	

6.7 	134324 	3.8 	15.2 

	

4.8 	134325 	6.1 	42.7 

	

5.3 	134326 	1.8 	34.2 

	

5.3 	134327 	4.0 	48.0 

EIE (41L.LL. 

5.6 
5.0 
5.8 
7.4 
7.6 
4,9 
3.2 
6.6 
4.5 
5.6 

FEMALES 
Rat 	lug F- 	F- 	4g F- 

	

134344 	5.5 	82.5 	5.0 	134394 	3.1 	49.6 	5.5 

	

134345 	4.0 	76.0 	4.3 	134395 	4.0 	44.0 	6.3 

	

134346 	4.3 	55.9 	4.1 	134396 	5.6 	50.4 	8.0 

	

134347 	3.5 	52.5 	3.9 	134397 	5.0 	50.0 	8.1 
0 	134348 	8.9 	62.3 	4.2 	134398 	5.2 	52.0 	8.7 

	

134349 	6.1 	79.3 	4.4 	134399 	4.0 	36.0 	5.4 

	

134360 	4.6 	105.8 	4.9 	134424 	3.9 	46.8 	5.6 

	

134361 	5.0 	50.0 	3.8 	134425 	4.3 	64.5 	6.9 

	

134362 	7.5 	67.5 	4.5 	134426 	5.0 	50.0 	6.9 

	

134363 	6,0 	60.0 	4.1 	134427 	3.2 	38.4 	5.2 

	

134444 	5.4 	81.0 	6.0 	134494 	3.4 	47.6 	6.8 

	

134445 	5.6 	56,0 	4.2 	134495 	6.3 	25.2 	5.7 

	

134446 	4.6 	87.4 	5.5 	134496 	8.5 	42.5 	6.6 

	

134447 	5.4 	75.6 	4.9 	134497 	4.0 	36.0 	4.3 

	

Low 	134448 	7.2 	72.0 	4.8 	134498 	4.1 	49,2 	5.3 

	

Level 134449 	5.6 	89.6 	6.1 	134499 	4.0 	64.0 	6.1 

	

134460 	5.6 	78.4 	5.5 	134524 	4.8 	57.6 	7.5 

	

134461 	5.4 	70.2 	4.6 	134525 	5.6 	50.4 	6.7 

	

134462 	4,5 	58.5 	4.2 	134526 	4.8 	38.4 	5.0 

	

134463 	5.3 	74.2 	5.9 	134527 	5.6 	39.2 	4.4 

	

134544 	5.5 	77.0 	4.6 	134594 	5.9 	64.9 	8.0 

	

134545 	5.5 	66.0 	4.4 	134595 	5.4 	27.0 	4.5 

	

134546 	6.8 	81.6 	5.2 	134596 	4.2 	50.4 	5.8 

	

134547 	7.2 	79.2 	5.3 	134597 	5.2 	67.6 	8.1 

	

High 	134548 	3.7 	107.3 	6.4 	134598 	5.1 	51.0 	6.2 

	

Level 134549 	4.6 	110.4 	7.2 	134599 	4.8 	28.8 	4-1 

	

134560 	5.1 	66.3 	4.6 	134624 	4.1 	65.6 	7.9 

	

134561 	4.0 	84.0 	4.9 	134625 	2.6 	26.0 	3.4 

	

134562 	5.6 	56.0 	3.4 	134626 	2.4 	36.0 	4.6 

	

134563 	5.0 	70.0 	4.7 	134627 	3.3 	49.5 	5.9 
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APPENDIX II (4)  

URINARY.  FLUORIDE DATA ON RATS 
FED FRE00 12 FOR FOUR  MONTHS 

MALES 	 FEMALES  
% in 	Rat 	pg F- 	Pg F- 	Pg F- 	Rat 	pg F- 	.,g F- 	pg F- 
Diet 	No. 	ml 	day 	mg Creat. 	No. 	ml 	day 	mg Creat.  

134244 	6.4 	76.8 	4.7 	134294 	4.1 	49.2 	5.5 
134245 	5.6 	78.4 	4.7 	134295 	3.7 	77.7 	7.1 
134258 	5.7 	45.6 	4.3 	134296 	3.7 	48.1 	6.9 
134259 	7.3 	73.0 	5.5 	134297 	1.5 	36.0 	3.9 

0 	134260 	4.5 	63.0 	5.0 	134298 	3.4 	47.6 	6,5 
134261 	9.0 	72.0 	5.7 	134299 	4.6 	50.6 	7.4 
134262 	6.5 	78.0 	6.0 	134300 	4.6 	32.2 	4.9 
134263 	3.7 	55.5 	4.7 	134301 	5.6 	33.6 	6.5 
134264 	7.6 	45.6 	4.5 	134302 	3.3 	23.1 	4.1 
134265 	5.7 	79.8 	4.6 	134303 	5.2 	41.6 	6.5 

134344 	4.4 	70.4 	4.0 	134394 	4.5 	45.0 	5.2 
134345 	5.8 	69.6 	4.8 	134395 	3.6 	46.8 	5.6 
134358 	3.7 	59.2 	4.0 	134396 	4.1 	53.3 	6.8 
134359 	4.6 	69.0 	4.4 	134397 	5.4 	59.4 	8.9 

0 	134360 	5.7 	74.1 	4.3 	134398 	5.2 	46.8 	7.4 
134361 	6.7 	53.6 	3.9 	134399 	7.2 	50.4 	7.2 
134362 	3.9 	66.3 	4.1 	134400 	3.4 	34.0 	6.1 
134363 	7.2 	50.4 	3.8 	134401 	4.2 	67.2 	7.8 
134364 	7.6 	53.2 	4.7 	134402 	4.2 	42.0 	6.0 
134365 	5.7 	51.3 	3.5 	134403 	7.4 	37.0 	5.4 

134444 	7.5 	90.0 	7.1 	134494 	2.5 	50.0 	5.7 
134445 	6.4 	57.6 	4.6 	134495 	6.1 	36.6 	6.5 
134458 	4.2 	54.6 	4.4 	134496 	5.0 	50.0 	6.0 
134459 	4.7 	51.7 	4.4 	134497 	5.8 	46.4 	5.9 

Low 	134460 	4.5 	85.5 	5.9 	134498 	5.5 	60.5 	6.1 
Level 	134461 	4.6 	59.3 	3.8 	134499 	5.7 	57.0 	6.1 

134462 	3.9 	58.5 	5.3 	134500 	4.2 	54.6 	6.6 
134463 	2.8 	47.6 	3.8 	134501 	1.9 	53.2 	5.9 
134464 	5.8 	46.4 	4.6 	134502 	2.5 	42.5 	5.0 
134465 	6.3 	56.7 	4.8 	134503 	3.8 	30.4 	4.1 

134544 	3.9 	89.7 	5.1 	134594 	7.2 	28.8 	4.7 
134545 	3.3 	66.0 	4.5 	134595 	3.3 	23.1 	3.2 
134558 	3.5 	52.5 	3.6 	134596 	5.5 	38.5 	5.0 
134559 	3.8 	45.6 	3.5 	134597 	6.0 	36.0 	5.2 

High 	134560 	6.4 	57.6 	4.8 	134598 	3.3 	33.0 	3.9 
Level 	134561 	4.2 	84.0 	5.3 	134599 	3.3 	29.7 	3.3 

134562 	2.8 	44.8 	3.0 	134600 	3.4 	47.6 	5.2 
134563 	6.0 	66.0 	4.5 	134601 	5.3 	31.8 	4.0 
134564 	4.9 	73.5 	5.8 	134602 	5.6 	39.2 	4.8 
134565 	3.2 	60.8 	4.8 	134603 	2.6 	62.4 	6.5 
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APPENDIX II (52 

URINARY FLUORIDE DATA ON RATS 
FED FREON®  12 FOR SIX MONTHS  

MALES 	 FEMALES  
% in 	Rat 	4g F- 	4g F- 	lag F- 	Rat 	I.J.g F- 	.tg F- 	lag F- 

Diet 	No. 	ml 	day 	mg Creat. 	No. 	ml 	_Liax_ mg Creat.  

134260 	5.0 	110.0 	8.1 	134304 	5.4 	43.2 	5.2 

134261 	6.4 	89.6 	5.9 	134305 	6.6 	33.0 	5.1 

134262 	5.3 	100.7 	7.0 	134306 	6.8 	47.6 	7.6 

134263 	3.4 	68.0 	6.1 	134307 	6.5 	39.0 	6.5 

	

0 	134266 	5.3 	90.1 	4.9 	134308 	7.4 	74.0 	10.3 
134267 	5,6 	61.6 	3,9 	134309 	5.8 	75.4 	9.1 
134268 	9.4 	65.8 	4.4 	134310 	3.0 	60.0 	8.3 
134269 	6.4 	64.0 	4.4 	134311 	6.0 	36.0 	6.4 
134270 	5.6 	72.8 	5.0 	134314 	4.9 	58,8 	7.2 
134271 	8.3 	74.7 	5.5 	134315 	4.3 	68.8 	6.5 

134360 	5.4 	108,0 	5,9 	134404 	4.9 	58.8 	6.6 
134361 	3.6 	64.8 	4.1 	134405 	4,3 	55.9 	7.7 
134362 	5.3 	90.1 	4.8 	134406 	8.4 	75.6 	8.9 
134363 	7.5 	75.0 	5.7 	134407 	7.3 	36.5 	6.6 

	

0 	134364 	5.5 	77.0 	5.2 	134408 	9.8 	58.8 	8.9 
134365 	5.6 	56.0 	3.7 	134409 	5.4 	64.8 	8.4 
134366 	5.8 	75.4 	5.3 	134412 	5.9 	47.2 	6.9 
134367 	3.6 	82.8 	4.9 	134413 	5.0 	15.0 	3.3 
134368 	6.5 	91,0 	5.3 	134414 	10.0 	40.0 	6.0 
134369 	10.5 	63.0 	4.3 	134415 	13,0 	52.0 	7.4 

134460 	4,9 	83.3 	5.7 	134504 	6.3 	63.0 	9.3 
134461 	6.0 	60.0 	4.1 	134505 	7.4 	59.2 	7.0 
134462 	3.7 	40.7 	3.4 	134506 	2.8 	36,4 	2.8 
134463 	2.1 	33.6 	2.6 	134507 	4.3 	17.2 	4.0 

	

Low 	134464 	6.3 	50.4 	4.7 	134508 	3.9 	58.5 	7.8 
Level 	134465 	5.4 	43.2 	3.8 	134509 	4.5 	72.0 	9.0 

134466 	6.2 	111.6 	7.9 	134510 	5.1 	35.7 	5.3 
134467 	6.2 	68.2 	4.4 	134511 	3.7 	40.7 	7.4 
134470 	7.2 	79.2 	6.2 	134512 	5.1 	76.5 	8.8 
134471 	4.8 	76.8 	5,0 	134513 	3.2 	44.8 	5.2 

134560 	6.8 	68.0 	5.5 	134604 	2.7_ 	21.6 	3.6 
134561 	5.0 	70.0 	4.5 	134605 	4.5 	36.0 	6.1 
134562 	4.5 	67.5 	3.8 	134606 	2.8 	33.6 	5.4 
134563 	7.4 	74.0 	4.7 	134607 	4.4 	57.2 	7.3 

	

High 	134564 	4.5 	58.5 	3.9 	134608 	3.9 	42.9 	7.5 
Level 	134565 	5.5 	71.5 	4.7 	134609 	9.2 	36.8 	6.3 

134566 	4.8 	67.2 	5.2 	134610 	7.3 	43.8 	5.9 
134567 	4.6 	46,0 	4.0 	134611 	5.0 	45.0 	6.8 
134568 	7.8 	39.0 	4.3 	134612 	3.8 	49.4 	6.1 
134569 	5.8 	63.8 	4.3 	134613 	3.7 	51.8 	7.4 
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APPENDIX 11 (6)  

URINARY FLUORIDE DATA ON RATS 
FED FRE00 12 FOR NINE MONTHS  

MALES 	 FEMALES  
% in 	Rat 	4g F- 4g F- 	4g F- 	Rat 	4g F- 4g F- 	4g F- 

Diet 	No. 	ml 	day 	mg Creat. 	No. 	ml 	day 	mg Creat.  

134272 	5.4 	81.0 	4.5 	134322 	2.4 	60.0 	4.9 

134273 	6.0 	72.0 	4.4 	134323 	2.9 	43.5 	4.6 

134276 	6.7 	73.7 	4.6 	134326 	1.2 	22.8. 	2.4 

134277 	8.0 	72.0 	4.4 	134327 	3.0 	51.0 	4.3 

0 	134280 	7.8 	70.2 	5.0 	134330 	5.1 	45.9 	5.2 

134281 	4.8 	91.2 	5.0 	134331 	7.8 	85.8 	7.7 

134284 	7.5 	67.5 	4.2 	134336 	3.1 	43.4 	4.0 

134285 	9.5 	57.0 	3.8 	134337 	4.7 	70.5 	7.5 

134288 	8.4 	67.2 	4.5 	134340 	4.3 	34.4 	3.9 

134289 	4.6 	82.8 	4.8 	134341 	2.6 	33.8 	3.8 

134372 	5.4 	70.2 	3.8 	134420 	2.9 	26.1 	4.1 

134373 	5.5 	55.0 	3.2 	134421 	4.9 	29.4 	4.6 

134376 	3.0 	60.0 	3.5 	134426 	2.1 	65.1 	5.0 

134377 	7.2 	57.6 	3.9 	134427 	3.4 	40.8 	4.5 

0 	134380 	5.1 	71.4 	4.3 	134430 	5.4 	32.4 	5.1 

134381 	11.5 	92.0 	6.4 	134431 	6.2 	68.2 	8.6 

134384 	6.4 	83.2 	4.9 	134436 	3.6 	39.6 	5.3 

134385 	2.2 	41.8 	2.5 	134437 	4.5 	31.5 	4.2 

134388 	6.8 	74.8 	5.7 	134440 	4.2 	29.4 	4.5 

134389 	6.0 	72.0 	4.8 	134441 	3.3 	66.0 	5.8 

134472 	7.3 	87.6 	5.2 	134522 	5.7 	34.2 	5.0 

134473 	9.5 	57.0 	4.2 	134523 	4.4 	48.4 	5.6 

134476 	7,0 	98.0 	5.6 	134526 	3.6 	54.0 	5.3 

134477 	5.1 	66.3 	4.4 	134527 	3.3 	46.2 	4.3 

Low 	134480 	5.8 	87.0 	5.0 	134530 	2.2 	35.2 	4.1 

Level 	134481 	5.9 	112.1 	6.5 	134531 	4.9 	49.0 	5.3 

134484 	6.2 	124.0 	6.6 	134536 	7.4 	44.4 	7.2 

134485 	8.9 	89.0 	5.2 	134537 	5.5 	60.5 	7.0 

134488 	3.7 	33.3 	2.4 	134540 	6.6 	39.6 	5.6 

134489 	4.3 	55.9 	3.8 	134541 	6.8 	54.4 	6.4 

134572 	6.4 	89.6 	5.0 	134622 	5.0 	70.0 	6.7 

134573 	4.0 	60.0 	2.9 	134623 	5.6 	67.2 	6.4 

134576 	7.1 	99.4 	6.0 	134626 	2.9 	49.3 	5.3 

134577 	5.0 	65.0 	4.0 	134627 	2.1 	60.9 	5.3 

High 	134580 	5.4 	102.6 	6.4 	134630 	4.8 	43.2 	5.7 

Level 	134581 	7.6 	76.0 	5.8 	134631 	4.1 	57.4 	6.5 

134584 	6.8 	95.2 	5.6 	134636 	 - 

134585 	6.3 	81.9 	4.3 	134637 	- 

134588 	9.0 	81.0 	5.2 	134640 	2.6 	33.8 	3.9 

134589 	6.1 	103.7 	5.4 	134641 	6.2 	74.4 	7.2 
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APPENDIX II (7)  

URINARY FLUORIDE DATA ON RATS 
FED FREON 12 FOR TWELVE MONTHS 

Rat 
No. 

134294 
134295 
134296 
134297 
134300 
134301 
134302 
134303 
134304 
134305 

MALES 
% in 	Rat 
	pg F 	J.gF- 	4g F- 

Diet 	No, 
	

mi 	...11.4y_ 	mg Creat.  

134250 	5.8 
	

34.8 
	

2.3 
134251 	7.6 
	

38.0 
	

3.0 
134254 	7.6 
	

45.6 
	

3.3 
134255 	7.1 
	

49.7 
	

3.6 
0 	134256 	6.8 
	

54.4 
	

3.2 
134257 	7.6 
	

38.0 
	

3.0 
134260 	2.9 
	

52.2 
	

2.8 
134261 	7.6 
	

76.0 
	

4.5 
134262 	6.8 
	

61.2 
	

4.4 
134263 	2.7 
	

3'7.8 
	

3.1  

FEMALES  
4g F- 	4g F- 
ml 

4.0 
	

28.0 
10.2 
	

40.8 

4.2 
	

29.4 
3.5 
	

52.5 
7.8 
	

31.2 
9.6 
	

67.2 
6.2 
	

37.2 
4.4 
	

44.0 
4.8 
	

62.4 
5.4 
	

32.4 

Pg 

3.0 
4,1 
4.3 
4.0 
4.6 
8.4 
4.5 
4.8 
5.8 
3.8 

	

134358 	3.1 	52.7 	2.6 	134398 	5.6 	67.2 	6,7 

	

134359 	2.4 	40.8 	2.1 	134399 	6.2 	49.6 	6.3 

	

134360 	2.9 	49.3 	2.3 	134396 	1.3 	6.5 	1.1 

	

134361 	2.8 	36,4 	2.0 	134397 	4.6 	55.2 	6.3 
0 	134362 	7.1 	49.7 	2.8 	134400 	5.0 	55.0 	5.6 

	

134363 	6.8 	54.4 	3.3 	134401 	7.0 	49.0 	5.5 

	

134364 	7.6 	68.4 	3.9 	134402 	9.0 	45.0 	4.9 

	

134365 	2.9 	52.2 	2.5 	134403 	6.6 	39.6 	4.5 

	

134368 	4,3 	94.6 	4.2 	134406 	7.4 	59.2 	6.4 

	

134369 	6.0 	48.0 	3.4 	134407 	9.5 	28.5 	4.5 

	

134454 	6.2 	43.4 	3.4 	134494 	5.4 	37.8 	4.5 

	

134455 	3.9 	58,5 	3.2 	134495 	7.8 	46.8 	4.5 

	

134456 	5.9 	64.9 	4.2 	134496 	8.2 	82.0 	7.1 

	

134457 	3.1 	46.5 	2.6 	134497 	7.8 	85.8 	6.0 

	

Low 	134458 	2.0 	34.0 	2.1 	134500 	3.5 	35.0 	3.9 

	

Level 134459 	4.1 	45.1 	3.1 	134501 	1.6 	46.4 	3.3 

	

134464 	3.3 	42.9 	3.2 	134502 	2.4 	60.0 	4.8 

	

134465 	2.9 	34.8 	2.3 	134503 	3.2 	76.8 	5.2 

	

134466 	4.3 	60.2 	3.7 	134504 	6.2 	62.0 	6.1 

	

134467 	4.8 	67.2 	4.0 	134505 	4.0 	36.0 	3.8 

	

134554 	3.8 	41.8 	2.9 	134594 	5.6 	67.2 	5.3 

	

134555 	2.9 	66.7 	3.9 	134595 	3,9 	46.8 	4.5 

	

134556 	2.2 	26.4 	1.9 	134596 	4.8 	33.6 	3.6 

	

: 	134557 	3.8 	45.6 	2.9 	134597 	6.6 	99.0 	7.7 

	

High 	134562 	4.8 	57.6 	3.2 	134598 	3.9 	39.0 	3.7 

	

Level 134563 	6.6 	66.0 	3.6 	134599 	3.5 	56.0 	4.5 

	

134564 	4.3 	55.9 	3.6 	134600 	4.8 	76.8 	5.2 

	

134565 	4.0 	56.0 	3.3 	134601 	2.2 	33.0 	2.2 

	

134566 	4.0 	60.0 	3.8 	134602 	4.8 	24.0 	2.4 

	

134567 	4.6 	41.4 	3.1 	134603 	3.2 	32.0 	3.5 
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APPENDIX II (8)  

URINARY FLUORIDE DATA ON RATS 
FED FREOle 12 FOR FIFTEEN MONTHS  

MALES 	 FEMALES  

	

% in 	Rat 	4g F- 	4g F- 	p.g F- 	Rat 	lug F- 	p.g F- 	p.g F- 

	

Diet 	No. 	ml 	_lay_ 	mg Creat. 	No. 	ml 	_day_ mg Creat.  

134244 	6.9 	62.1 	3.0 	134320 	7.6 	15.2 	2.8 
134245 	8.2 	114.8 	5.8 	134321 	6.4 	83.2 	6.1 
134270 	6..9 	96.6 	5.8 	134322 	3.3 	66.0 	6.2 
134271 	10.1 	121.2 	7.5 	134323 	4.0 	60.0 	5.4 

0 	134272 	1.9 	76.0 	3,8 	134324 	5.6 	50.4 	6.7 
134273 	7.8 	78.0 	5.2 	134325 	3.5 	35.0 	4.0 
134276 	9.6 	124.8 	6.7 	134326 	2.4 	55.2 	5.0 
134277 	10.2 	112.2 	6.4 	134327 	5.8 	29.0 	3.7 
134280 	4.4 	149.6 	8.0 	134328 	4.4 	44.0 	5.1 
134281 	6.8 	142.8 	7.7 	134329 	4.3 	55.9 	6.5 

134354 	8.8 	114.4 	5.5 	134428 	2.3 	23.0 	3.0 
134355 	8.6 	163.4 	9.2 	134429 	3.7 	37.0 	4.9 
134358 	6.8 	156.4 	8.0 	134430 	4.5 	54.0 	5.4 
134359 	6.9 	96.6 	5.2 	134431 	4.7 	70.5 	8.0 

	

0 	134360 	8.6 	120.4 	6.9 	134434 	7.0 	49.0 	6.2 
134361 	7.2 	115.2 	5.9 	134435 	5.7 	62.7 	7.4 
134366 	8.0 	104.0 	6.0 	134436 	4.0 	52.0 	6.7 
134367 	4.9 	98.0 	4.7 	134437 	6.4 	44.8 	5.9 
134374 	7.2 	115.2 	6.7 	134438 	8.0 	16.0 	3.9 
134375 	7.0 	98.0 	5.5 	134439 	5.3 	47.7 	5.5 

134470 	9.4 	122.2 	7.6 	134520 	5.6 	56.0 	5.8 
134471 	5.9 	106.2 	7.2 	134521 	7.2 	28.8 	4.2 
134472 	9.9 	138.6 	7.1 	134522 	7.0 	70.0 	8.3 
134473 	8.8 	79.2 	5.4 	134523 	7.6 	60.8 	7.8 
134474 	10.0 	100.0 	6.3 	134524 	5.3 	68.9 	7.7 

	

Low 	134475 	8.0 	30.0 	5.7 	134525 	2.0 	52.0 	5.3 

	

Level 	134476 	7.8 	78.0 	5.0 	134526 	5.4 	91.8 	9.5 
134477 	9.0 	108.0 	6.8 	134527 	5.1 	117.3 	10.0 
134480 	7.7 	100.1 	6.1 	134532 	3.7 	62.9 	5.3 
134481 	7.8 	156.0 	8.6 	134533 	4.9 	21.0 	3.3 

134572 	5.0 	115.0 	5.9 	134620 	5.5 	55.0 	6.6 
134573 	4.7 	103.4 	4.8 	134621 	7.2 	57.6 	7.3 
134574 	10.1 	101.0 	6.0 	134622 	6.2 	80.6 	6.7 
134575 	6.9 	110.4 	6.6 	134623 	4.6 	59.8 	5.6 

	

High 	134576 	10.1 	171.7 	10.0 	134624 	2.6 	101.4 	8.1 

	

Level 	134577 	9.4 	103.4 	7.7 	134625 	5.5 	33.0 	5.0 
134580 	4.8 	105.6 	7.2 	134628 	4.2 	37.8 	5.7 
134581 	9.9 	49.5 	5.1 	134629 	4.9 	68.6 	6.4 
134584 	10.3 	133.9 	8.7 	134630 	5.5 	55.0 	8.3 
134585 	7.0 	98.0 	5.7 	134631 	3.5 	70.0 	7.6 
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URINARY FLUORIDE DATA ON RATS 
FED FREON® 12 FOR EIGHTEEN MONTHS 

	

MALES 	 FEMALES 
% in 	Rat 	Pg F- 4g F- 	lug F- 	Rat 	4g F- 4g F- 	4g F- 
Diet 	No. 	ml 	_S1AY_ 	EZ.....C.EtALI. 	No. 	ml 	day 	mg Creat. 

	

134244 	4.0 	56.0 	2.9 	134304 	3.0 	51.0 	3.6 

	

134245 	3.6 	61.2 	3.1 	134305 	4.8 	43.2 	4,4 

	

134250 	4.9 	44,1 	2.8 	134322 	2.4 	12.0 	1.5 

	

134251 	4.7 	42.3 	2.6 	134323 	3.9 	58.5 	4.9 
0 	134262 	4.5 	67.5 	4,2 	134324 	6.0 	72.0 	7.1 

	

134263 	4.9 	88.2 	6.6 	134325 	3.9 	93.6 	7.0 

	

134270 	3.7 	70.3 	4.2 	134328 	3.5 	42.0 	4.1 

	

134271 	5.6 	84.0 	4.7 	134329 	3.7 	81.4 	7.0 

	

134288 	- 	- 	 - 	134330 	5.3 	74.2 	5.7 

	

134289 	3.7 	55.5 	2.8 	134331 	5.5 	71.5 	6.3 

	

134358 	4.7 	70.5 	4.0 	134428 	4.3 	34.4 	3.9 

	

134359 	3.7 	59.2 	2.9 	134429 	3.0 	48.0 	4.8 

	

134360 	3.6 	57.6 	3.0 	134430 	4.2 	25.2 	3.1 

	

134361 	2.6 	46.8 	2.5 	134431 	2.8 	39.2 	4.4 
0 	134362 	4.2 	33.6 	2.7 	134434  

	

134363 	3.7 	70.3 	3.6 	134435 	- 	- 	 - 

	

134364 	3.8 	53.2 	3.4 	134436 	5.8 	46.4 	5.1 

	

134365 	4.0 	48.0 	2.5 	134437 	5.7 	34.2 	3.4 

	

134368 	3.0 	87.0 	4.2 	134438 	5.7 	28.5 	4.6 

	

134369 	6.0 	84.0 	5.0 	134439 	5.0 	50.0 	6.1 

	

134448 	4.8 	43.2 	2.9 	134514 	5.8 	63.8 	5.9 

	

134449 	6.6 	46.2 	3.7 	134515 	3.9 	35.1 	4.3 

	

134454 	5.8 	34.8 	2.8 	134516 	6.0 	66.0 	5.9 

	

134455 	5.5 	44.0 	3.8 	134517 	1.7 	17.0 	1.7 
Low 	134456 	4.2 	46.2 	3.8 	134518 	4.2 	58.8 	7.9 

	

Level 134457 	4.5 	58.5 	3.6 	134519 	- 	- 	 - 

	

134458 	3.6 	50.4 	3.3 	134522 

	

134459 	5.0 	35.0 	2.9 	134523 	6.2 	74.4 	8.3 

	

134464 	5.4 	59.4 	4.7 	134524 	6.6 	59.4 	7.2 

	

134465 	7.8 	62.4 	5.1 	134525 	1.8 	46.8 	3.8 

	

134572 	3.9 	54.6 	3.0 	134616 	- 	- 	 - 

	

134573 	3.7 	44.4 	2.5 	134617 	6.4 	57.6 	5.7 

	

134574 	9.8 	58.8 	3.5 	134618 	8.0 	48.0 	5.7 

	

134575 	5.6 	39.2 	2.4 	134619 	5.7 	45.6 	5.5 

	

High 134576 	4.4 	74.8 	4.4 	134620 	- 	- 	- 

	

Level 134577 	6.0 	54.0 	3.8 	134621 	- 	- 	- 

	

134580 	4.9 	73.5 	4.9 	134622 	4.2 	84.0 	5.8 

	

134581 	6.3 	44.1 	3.6 	134623 	4.1 	28.7 	3.9 

	

134584 	2.5 	45.0 	2.7 	134624 	2.5 	67.5 	5.7 

	

134585 	4.0 	52.0 	2.7 	134625 	2.9 	43.5 	3.8 
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APPENDIX II (10)  

URINARY FLUORIDE DATA ON RATS 
FED FRE00 12 FOR TWENTY-ONE MONTHS  

MALES 	 FEMALES 
% in 	Rat 	4g F- 4g F- 	p.g F- 	Rat 

	
F- 	g F- 	4g F- 

Diet 	No. 	ml 	_aax_ 	mg Creat. 	No. 
	ml 	day 	mg Creat.  

134246 	9.4 	103.4 	7.2 	134294 	5.4 	75.6 	6.6 
134247 	8.2 	164.0 	10.1 	134295 
134252 	6.6 	99.0 	6.7 	134296 	2.9 	58.0 	5.7 
134253 	9.7 	67.9 	5.8 	134297 	3.9 	74.1 	6.0 

0 	134258 	9.6 	153.6 	12.0 	134304 	3.1 	71.3 	5.5 
134259 	9.4 	65.8 	4.8 	134305 	4.0 	60.0 	5.4 
134272 	0.9 	36.9 	2.4 	134306 	4.2 	37.8 	4.2 
134273 	10.1 	101.0 	7.7 	134307 	6.3 	63.0 	7.2 
134282 	6.0 	90.0 	6.9 	134316 	2.8 	56.0 	6.1 
134283 	6.6 	118.8 	7.1 	134317 	5.0 	55.0 	4.8 

134358 	7.7 	184.8 	10.5 	134400 	2.9 	43.5 	4.2 
134359 	4.7 	108.1 	6.4 	134401 	3.2 	57.6 	5.5 
134360 	7.5 	127.5 	7.1 	134411 	4.2 	37.8 	3.5 
134361 	5.0 	105.0 	5.8 	134412 	4.5 	54.0 	4.9 

0 	134362 	1.8 	90.0 	4.6 	134420 	4.4 	74.8 	7.6 
134363 	9.8 	107.8 	7.9 	134421 	4.1 	57.4 	5.3 
134366 	5.6 	100.8 	6.0 	134424 	4.2 	84.0 	7.0 
134367 	6.0 	114.0 	7.4 	134425 	5.2 	57.2 	5.4 
134374 	10.1 	121.2 	7.7 	134442 	3.4 	81.6 	7.7 
134375 	7.8 	85.8 	5.5 	134443 	4.2 	63.0 	6.0 

Low 
Level 

High 
Level 

134446 	9.7 	106.7 	8.2 	134506 	1.6 	51.2 	5.2 
134447 	7.9 	86.9 	6.5 	134507 	2.9 	60.9 	7.3 
134462 	6.5 	149.5 	13.5 	134512 	7.3 	87.6 	16.6 
134463 	5.6 	123.2 	8.2 	134513 	6.2 	86.8 	7.9 
134472 	6.8 	115.5 	7.9 	134532 	1.8 	72.0 	5.0 
134473 	10.4 	52.0 	4.6 	134533 	5.7 	68.4 	7.5 
134476 	5.8 	69.6 	5.1 	134536 	6.6 	39.6 	5.3 
134477 	9.1 	127.4 	8.7 	134537 	5.0 	55.0 	7.1 
134480 	9.8 	88.2 	6.3 	134542 	4.1 	61.5 	5.6 
134481 	10.0 	110.0 	9.5 	134543 	5.2 	72.8 	6.2 

134544 	10.1 	121.2 	8.1 	134602 	6.0 	48.0 	5.3 
134545 	10.3 	113.3 	7.5 	134603 	2.8 	75.6 	5.7 
134546 	8.6 	154.8 	8.3 	134608 	0.9 	59.4 	4.7 
134547 	10.4 	72.8 	6.6 	134609 	7.0 	42.0 	6.1 
134554 	10.6 	53.0 	5.1 	134622 	5.0 	85.0 	6.9 
134555 	10.5 	84.0 	6.8 	134623 	4.1 	77.9 	5.8 
134562 	10.2 	91.8 	6.1 	134632 	7.0 	105.0 	9.7 
134563 	9.7 	174.6 	11.7 	134633 	6.4 	76.8 	7.9 
134568 	10.3 	82.4 	7.3 	134636 	10.0 	60.0 	6.8 
134569 	7.5 	135.0 	8.4 	134637 	8.4 	42.0 	6.3 
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APPENDIX II (111 

URINARY FLUORIDE DATA ON RATS 
FED FRE00 12 FOR TWENTY-FOUR MONTHS 

MALES  
% in 	Rat- 	4g F- 4g F- 	lug F- 	Rat 	4g F- 
Diet 	No. 	ml mg Creat. 	No. 	mi 	day _Aga_ 

134244 	4.0 	100.0 
134245 	8.4 	50.4 
134246 	8.2 	16.4 
134247 	7.0 	56.0 

0 	134249 	6.0 	60.0 
134250 	8.2 	41.0 
134251 	- 	- 
134252 	4.7 	75.2 
134253 	7.0 	77.0 
134255 	8.8 	96.8 

FEMALES 
4g F- 	g 

134349 	3.1 	37.2 
134350 	 - 
134355 	7.5 	22.5 
134357 	8.8 	70.4 

	

0 	134358 	4.7 	37.6 
134359 	4.8 	67.2 
134360 	4.6 	87.4 
134361 	4.5 	54.0 
134362 	0.8 	22.4 
134363 	7.1 	35.5 

134446 	4.7 	89.3 
134447 	7.4 	29.6 
134448 	7.1 	92.3 
134449 	5.9 	70.8 

	

Low 	134454 	9.0 	72.0 
Level 	134455 	10.0 	50.0 

134456 	9.3 	83.7 
134458 	5.6 	123.2 
134459 	5.5 	88.0 
134468 	1.3 	13.0 

134545 	6.5 	110.5 
134546 	6.1 	140.3 
134547 	7.1 	63.9 
134548 	4.2 	33.6 

High 	134550 	10.1 	40.4 
Level 	134551 	7.1 	63.9 

134552 	9.0 	153.0 
134554 	10.1 	50.5 
134555 	5.9 	112.1 
134561 	6.2 	62.0 

5.6 134294 5.0 95.0 6.9 
4.1 134296 6.0 120.0 12.5 
3.5 134297 2.6 70.2 4,6 
5.1 134300 10.1 101.0 10.4 
4.2 134304 4.0 104.0 7.4 
3.9 134305 5.6 89.6 8.2 

134306 6.2 93.0 9.7 
4.9 134307 6.4 70.4 8.0 
6.0 134308 7.7 77.0 10.4 
9.2 134311 10.2 81.6 8.2 

3.0 134397 4.7 98.7 10.0 
- 134400 5.2 67.6 7.4 

4.6 134401 - 
6.8 134402 Not enough sample 
3.7 134403 7.7 53.9 7.4 
4.4 134404 4.7 47.0 5.9 
5.0 134411 6.0 78.0 7.0 
3.8 134414 7.0 56.0 6.3 
1.4 134415 9.2 147.2 12.4 
3.8 134419 5.1 86.7 8.2 

6.0 134502 4.5 94.5 10.2 
4.1 134504 6.0 48.0 7.0 
7.4 134505 2.8 42.0 5.0 
6.0 134506 Not enough sample 
7.6 134507 7.7 123.2 14.8 
6.7 134511 4.2 46.2 6.8 
8.0 134513 8.0 112.0 10.8 
8.5 134514 10.2 71.4 8.2 
9.8 134515 6.2 86.8 9.1 
1.2 134517 6.2 74.4 7.8 

7.2 134602 3.5 28.0 3.6 
8.0 134603 - - 
6.5 134604 7.0 63.0 7.4 
4.3 134605 5.2 57.2 7.6 
4.7 134606 5.3 47.7 56 
5.6 134607 6.2 80.6 7.8 
11.0 134608 3.0 72.0 7.9 
8.0 134609 7.4 88.8 9.0 
7.6 134610 5.5 38.5 4.7 
5.1 134611 Not enough sample 
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